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^© Novel heterocyclic compounds and antlcancer-drug reinforcing agents containing them as 
^ effective components. 

CO© Novel heterocyclic compounds, which are represented by the following general formula (I), useful as 
S^cance drug potentiate* having a potentiating effect on the incorporation of z 
M cells. the compounds each synthesized by. for example, reacting a epoxy compound obtained by ^actng a 
©heterocyclic compound with an epihalogenohydrin. with an am,ne denvabve. An example .s 5-[3-{4- 
q. (dibenzosuberane-5-yl)piperazine-l -yl}-z-hyroxypropoxy]quinolme. 
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NOVEL HETEROCYCLIC COMPOUNDS AND ANTICANCER-DRUG POTENTIATERS CONTAINING THEM AS 

EFFECTIVE COMPONENTS 

The present invention relates to novel compounds and anticancer drug potentiaters containing them as 
effective components. 

Since the number of cancer patients is increasing year after year and cancer is the leading death cause 
today in many countries, cancer treatment is of great social interest. 

5 Research and development regarding anticancer drugs for cancer treatment have been actively pursued 
and various anticancer drugs have been clinically used for therapeutic benefit. The effect of these agents 
steadily improves from year to year. However, in many cases, the agents do not necessarily completely 
control cancer growth and prolong the life of cancer patients. Furthermore, the use of multiple anticancer 
drugs in combination (multiple-drug treatment) have been tried in various clinical cases. However, likewise, 

io the resulting effect is not entirely satisfactory cancer chemotherapy. Thus, development of novel therapeutic 
agents for the treatment of cancer from a fresh viewpoint is needed. 

Development of more effective anticancer drugs or of means to deliver anticancer drugs more 
selectively to the target organs and tissues continues. Today, various research activities directed towards 
these goals are being conducted in many places throughout the world but only with increasing difficulty. 

is Another important aspect of cancer chemotherapy is potentiating the effects of chemotherapeutic 
agents. Development of potentiaters to facilitate presently available anticancer drugs, in particular for 
multiple drug-resistant cancers which is a serious clinical problem in cancer chemotherapy, is considered to 
be extremely important in cancer therapy. The background of the clinical incidence of resistance of cancer 
to anticancer drugs is complex. Clinically, two aspects are generally considered. The first is where the 

20 resistance is attributed to individual cancer patients. The second is where the resistance is attributed to 
cancer cells per se. Recently, as to the second aspect, the mechanism of tumor cell resistance has been 
elucidated atTTrioTecular level and accordingly methods for therapy of this type of cancer resistance have 
been under investigation. Namely, a gene which is responsible for multi-drug-resistance has been recently 
isolated. It has been determined that this gene codes for a membrane protein, P-glycoprotein, and is 

25 expressed in multi-drug-resistant cells, ft is suspected that the P-glycoprotein functions by promoting 
extracellular excretion of anticancer drugs and plays the central role in the mechanism of murtipie-drug- 
resistance. Furthermore, it is suggested that the mechanism is partly common to that of the resistance to 
solid cancer which is by itself resistant to anticancer drugs. 

Anticancer drugs primarily pass into the cell membrane to manifest their effect inside the cells; 

30 however, in drug-resistant cancer cells, anticancer drugs are discharged outside the cells due to the 
function of the P-glycoprotein, so that the drug concentration inside the cancer cells remains low. 
Consequently, the effect of the anticancer drugs is not exhibited to the fullest extent possible. 

Accordingly, the present inventors consider that substances which can suppress the function of the P- 
glycoprotein so as to interfere with the outflow of anticancer drugs from cancer cells have ability to 

35 potentiate the effect of anticancer drugs and are particularly effective in overcoming drug resistance and 
thus make promising novel cancer chemotherapeutics. 

In fact, Tsuruo et al. found that calcium antagonists such as verapamil prevent discharge of anticancer 
drugs from cancer cells and that, accordingly with the use of these calcium antagonists in combination, the 
effect of anticancer drugs such as adriamycin and vincristine on drug-resistant cancer cells is reinforced in 

40 vitro and in vivo. However, in the case where these calcium antagonists are used clinically for cancer 
patients, side effects such as hypotonia and arhythmia occur, which creates another serious problem in 
cancer chemotherapy. Consequently, drugs which have a stronger potentiating activity for anticancer drugs 
against drug-resistant cancers and manifest fewer side effects are desired. 

As a result of intensive investigations in view of above-mentioned problems, the present inventors found 

45 that certain compounds manifest strong activity to potentiate the effects of anticancer drugs when used 
against drug-resistant cancar and have low toxicity and fewer side effects, and thus completed the present 
invention. 

The present invention concerns compounds within the following general formula [I] and salts thereof 
(hereinafter referred to as the compounds according to the present invention) and to therapeutic composi- 
50 tions to potentiate the effect of anticancer drugs containing the compounds according to the present 
invention as active ingredients: 
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E. F. G and H each independently represent a carbon or nitrogen atom, provided at least one atom is 
nitrogen. R' and R z each independently represent a hydrogen or halogen atom, a lower alkyl, amino group, 
substituted amino group, a lower alkoxy, lower alkylthio, lower alkylsulfonyl, trifluoromethyl. cyano, nitro, 
amide or hydroxy group, R' and R 2 may be substituted on any of the possible sites on the condensed ring 
and may be one on each of the two rings of which the condensed ring consists or two at the same time on 
one of the rings. R 3 represents a hydrogen atom or a lower alkyl or acyl group. R* represents a hydroxyl, 
lower alkylamino. lower alkoxyl or lower acyloxy group, R 5 and R 8 each independently represent a 
hydrogen atom or a tower alkyl or hydroxyalkyl group, R 7 , R 8 and R 9 each independently represent a 
hydrogen atom or a hydroxy, phenyl, pyridyl or substituted phenyl group, I represents an oxygen atom, - 
(CH 2 )tt. 
? 

• C - or a nitrogen atom, J represents -(CH 2 ) S . -CH = CH-. -OCH 2 - or an oxygen atom, n represents an 
integral number in the range between 1 and 10, and m represents an integral number, 0. 1 or 2. 

Preferred embodiments of the present invention significantly suppress the outflow of anticancer drugs 
from cancer cells and, moreover, are characterized by their low toxicity and extremely low incidence of side 
effects to the patient such as hypotonia. 

Accordingly, such embodiments of the present invention are effective to facilitate retaining anticancer 
drugs in cancer cells, which cells are less sensitive or resistant to anticancer drugs, and can thus provide 
new therapeutic means to advance cancer chemotherapy. 

DETAILED DESCRIPTION AND THE PREFERRED EMBODIMENTS 



As used herein, the terms used above have the following meanings: a halogen atom means a fluorine 
atom, chlorine atom, bromine atom or iodine atom. 

A lower alkyl group means a methyl group, ethyl group, propyl group, butyl group, their positional 
isomers or the like. 

A substituted amino group means a methylamino group, dimethylamino group, ethylamino group, 
diethylamino group, propylamlno group, butylamino group or the like. 

A lower alkoxy group means a methoxy group, ethoxy group, propoxy group, butoxy group or the like. 
An amido group means a formamido group, acetamido group, benzamido group or the like. 
An acyl group means a formyl group, acetyl group, propanoyl group, benzoyl group or the like. 
An acyloxy group means a formyloxy group, acetoxy group or the like. 

A hydroxyalkyl group means a 2-hydroxyethyl group, 2-hydroxypropyl group or 3-hydroxypropyl group 
or the like. 

A substituted phenyl group means a halogenophenyl group, alkoxyphenyl group, aminophenyl group, 
alkylaminophenyl group, acylaminophenyl group, hydroxyphenyl group or the like which is substituted at the 
2-, 3- or 4-position. 

Examples of a partial structure of the general formula (I) represented by the formula 
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.nc.ude 2-^y.quino.ine. J"^^ t 

w me thy.qu,noline. 2-ethy.quino.ine. 3-ethylqu.no^ne. W'^* ™j 8 -nitroquinoline. 2-methox- 
'° ethylquinoline. 2.4-dimethylquinoline. j^ 16 *^'^ 8-methox- 

yqu ,noline, 3-methoxyquinonn 9 . 4-methoxyqu,noHne 6 " me ^ U, ^ o ; uinoline y-cnioroquinoline. 8- 
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yquinoiine,i-cnioiumii.~"M«,, ,- .inniinf. 4-trifluoromethy qumoiine. o- 

Soroquino.ine. 2-tnf.uoromamy.quinoHne. 
tnfluoromethylquinoline. 7-trifluoromethylqumo.,ne ^^^Snle. 7-Muoroquino.ine. 8- 
q uino.ine. 2-fluorcquino.ine. 3-f.uoroqu,no.,ne. ^^^^^Me. 7-bromoquinoline. 
fluoroquinolone. 2-bromoquinoline. Mwr™qunol.ne. ^^^^/^^^Snoline 2 4-dipropyl- 
LcmoquinoHne. 2-iodoquino.ine, Modoquinota. 

— r py,q r 

ethy.ammoquino.ine. frethylaminoquinoHna ^efty^u«^^^^^ 
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oh,- ^c^och^c^-coch^^ • „ e 

N-methylpropylamine and a pipandine ring. diphenylmethyl 

LS hydroxyphenyO-phenylmethyl group. ^^T™^^^ bis/imethy.aminophenyl}- 
S methyl group, W*"*"^^ group , 6 . n . 

methyl group. 5-fluorenyl group. ^^^"T^J f u ° ^theny. group, diphenylmethoxy 

group. 5-dibenzosuberanytoxy group. P henyM2-pyndyl)methoxy group. PJJJJ^ r» di(4-pyridyl)- 
?heny.-(4-pyridyl)methoxy group. dl(2- P yridyl)methoxy group, 'J^^^^^. vii 

dimethy.aminopheny.lmemoxy group. '^'^j^ group, 2.2- 

dihydrodibenzolb.e]oxepine-11-yloxy group. Mlbe "^f^°^ v 9 , 2 -phenyl-2-(2-pyridyl)ethyl 
diphenylethyl group. 2.2-di(2-pyridyl)eth y l group. 
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(3.4-dimathoxyphen/)ethyl group, (5-dibenzosuberanyl)methyl group, 2,2-diphenylacetyl group, 2- 
phenylacetyl group. 2-(4-pyridyl)aceryl group, 2-(3-pyndyl)acetyl group, 2-(2-pyridyl)acetyl group. 2-phenyl- 
2-<2-pyndyl)acetyl group, 2-phenyl-2-(3-pyridyl)acetyl group. 2-phenyl-2-{4- pyridyl)acetyl group, 2,2-di(2- 
pyridyDacetyl group. 2.2-di(4-pyridyl)acetyl group, 2.2.2-tnphenylacetyl group, 2-<4-chlorophenyl)-2- 
phenylacetyl group. 2.2-bis(4-chlorophenyl)acetyl group, 2-<4-fluorophenyl)-2-phenylacetyl group, 2,2-bis(4- 
fluorophenyl)acetyl group, 2-(4-methoxyphenyl)-2-phenylacetyl group, 2.2-bis(4-methoxyphenyl)acetyl 
group, 2-(4-hydroxyphenyl)-2-phenylacetyl group. 2.2-bis(4-hydroxyphenyl)acetyl group. 2-(4- 
dimethylaminophenyl)-2-phenylacetyl group. 2.2-bis(4-dimethylaminophenyl)aceiyl group, 2-(2,3-dimethox- 
yphenyl)-2-(3,4-dimethoxyphenyl)acetyl group, dibenzosuberane-5-carbonyi group, fluorene-5-carbonyl 
group, 6.11-dihydrobenzof.b.eJoxepine-ll-carbonyl group, dibenzosuberene-5-carbonyl group, 5-xan- 
thenecarbonyl group. 3.3-diphenylpropyl group, 3-(dibenzosuberane-5-yl)ethyl group, (diphenyimethyi)amino 
group, 5-dibenzosuberanylamino group, N.N-diphenylammo group, N-phenyl-N-(2-pyridyl)amino group, N- 
phenyl-N-<3-pyridyl)amino group. N-phenyl-N-(4-pyridyl)amino group. N,N-bis(4-chlorophenyl)amino group, 
N.N-bis<4-fluorophenyl)amino group, N.N-bis(4-methoxyphenyl)amino group. N.N-bis(4-hydroxyphenyl)- 
amino group. 9,t0-dihydroacridine-10-yl group. 10,1 1-dihydro-dibenzo(b.f]azepine-5-yl group. dibenzo[b.f]- 
azepine-5-yl group. N.N-diphenylcarbamoyl group. N-phenyl-N-{2-pyridyl)carbamoyl group, N-phenyl-N-(3- 
pydidyl)carbamoyl group. N-phenyl-N-(4-pydidyl)carbamoyl group. N,N-bis(4-chlorophenyl)carbamoyl 
group. N,N-bis(4-lluorophenyl)carbamoyl group. N.N-bis(4-methoxyphenyl)carbamoyl group, N.N-bis(4- 
hydroxyphenyl)carbamoyl group, 9.10-dihydroacridine-lO-carbonyl group. 10.1 l-dihydro-dibenzo[b.r]- 
azepine-5-carbonyl group, dibenzo[b,f]azepine-5-carbonyl group and diphenylmethylene group. 

Specific examples of compounds represented by general formula (I) include: 
5-[3-(4-diphenylmethy Ipiperazine- 1 -yl)-2-hydroxylpropoxy]quinoline, 
5-[3-(4-(dib8nzosuberane-5-yl)piperazine-i-yl)-2-hydroxylpropoxy]quinoline, 
5-{3-(4-diphenylmettiylpiperazine-1-yl)-2-hydroxylpropoxy]-2-methylquinoline. 
5-{3-(4-diphenylmethylpiperazine-i-yl)-2-hydroxylpropoxy]-3-methylquinoline, 
5-£3-(4-diphenylmethylpiperazine-l-yl)-2-hydroxylpropoxy]-4-methylquinoline, 
5-[3-(4-diphenylmethylpiperazine-l-yl)-2-hydroxylpropoxy]-6-methylquinoline, 
S-[3-(4-diphenylmetiiylpiperazine-1-yl)-2-hydroxylpropoxy)-7-methylquinoline, 
5-[3-(4-diphenylmethylpiperazine-1-yl)-2-hydroxylpropoxy]-8-methylquinoline, 
5-{3-(4-{dibenzosuberane-5-yl)piperazine-1-yl)-2- hydroxylpropoxy]-2-methylquinoline. 
5-{3-(4-(dibenzosuberane-5-yl)piperazine-1-yi)-2-hydroxylpropoxy]-3-methylquinoline, 
5-[3-{4-(dibenzosuberane-5-yl)piperazine-1-yl>-2-hydroxylpropoxy]-4-methylquinoline. 
5-[3-(4-(dibenzosuberane-5-yl)piperazine-1-yl)-2-hydroxylpropoxy]-6-methylquinoline, 
5-[3-(4-(dibenzosuberane-5-yl)piperazine-1-yl>-2-hydroxylpropoxy]-7-niethylquinoline, 
5-[3-(4-(dibenzosuberane-5-yl)piperazine-1-yl)-2-hydroxylpropoxy]-8-mettiylquinoline, 
5-[3-(4-diphenylmethylpiperazine-1-yl)-2-hydroxylpropoxy)-2-methoxyquinoline. 
5-(3-(4-diphenylmethylpiperazine-1-yl)-2-hydroxylpropoxy]-3-methoxyquinoline, 
5-[3-(4-diphenylmethylpiperazine-1-yl)-2-hydroxylpropoxy}-4-methoxyquinoline. 
5-[3-(4-diphenylmetr)ylpiperazine-1-yl)-2-hydroxylpropoxy]-6-rnethoxyquinoline. 
5-{3-(4-diphenylmethylpiperazine-1-yl)-2-hydroxylpropoxyJ-7-methoxyquinoline. 
5-[3-(4<liphenylrnethylpiperazine-1-yl)-2-hydroxylpropoxyl-S-rnethoxyquinoline, 
5-[3-(4-(dibenzosuberane-5-yl)piperazine-1-yl>-2-hydroxylpropoxy]-2-methoxyquinoline, 
5-[3-(4.(dibenzosuberane-5-yl)piperazine-1-yl)-2-hydroxylpropoxy}-3-methoxyquinoline. 
5H3H4-(dibenzosuberane-5-yl)piperazine-1-ylh2^ydroxylpropoxy]-4-rnethoxyquinoline. 
5-[3-(4-(dibenzosuberane-5-yl)piperazine-1-yl)-2-hydroxylpropoxy]-6-methoxyquinoline, 
5-{3-(4-{dibenzosub8rane-5-yl)pip8razine-1-yl)-2-hydroxylpropoxy]-7-methoxyquinoline, 
5^3-(4-(dibenzosuberane-5-yl)piperazine-1-yl)-2-hydroxylpropoxy]-8-rnethoxyquinoline, 
2-ethyl-5-[3-(4-diphenylmethylpiperazine-l-yl)-2-hydroxylpropoxy]quinolin9 > 
2-ethyl-5-[3-(4-(dibenzosuberane-5-yl)piperazine-1-yl)-2-hydroxylpropoxy]quinolin9, 
5-[3-(4-(diphenylmethylpiperazin9-1-yl)-2-hydroxylpropoxy]-2-propylquinoline, 
5-(3-(4-(dibenzosuberane-5-yl)piperazin9-1-yl)-2-hydroxylpropoxy]-2-propylquinoline, 
2-butyl-5-[3-<4-(diphenylmethylpiperazine-1-yl)-2-hydroxylpropoxy]quinoline, 
2-butyl-5-{3-{4-(dibenzosuberane-5-yl)pip9ra2ine-1-yl)-2-hydroxylpropoxy]quinoline. 
2.4-dimethyl-5-[3-(4-(diphenylmethylpiperazine-1-yl>-2-hydroxylpropoxy]quinoline, 
2,4-dimethyl-5-[3-(4-(dibenzosuberan9-5-yl)piperazine- 1-yl)-2-hydroxylpropoxy]quinoline. 
5-[3-(4-diphenylmethylpiperazine-1-yl)-2-hydroxylpropoxyl-7-nitroquinoline, 
5-[3-(4-diphenylmethylpiperazine-1-yl)-2-hydroxylpropoxy}-8-nitroquinoline. 
5-[3-(4-{dibenzosuberane-5-yl)pipera2ine-1-yl)-2-hydroxylpropoxy]-7-nitroquinoline, 
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5- [3-(4-(dibenzosuberane-5-yl)pipera2ine-i-yl)-2-hydroxylpropoxy]-8-nitroquinoline, 

2- chloro-5-[3-(4-diphenylmethylpiperazine-i-yl)-2-hyclroxylpropoxylquinoline. 

3- chloro-5-[3-(4-diphenylmethylpipera2ine-1-yl)-2-hydroxylpropoxy]quinoline. 

4- chloro-5-t3-(4-<Jiphenylmethylpip6ra2ine-1-yl)-2-hydroxylpropoxy]quinoline, 

6- chloro-5-t3-(4-diphenylmethylpiperazine-1-yl)-2-hydroxylpropoxy]quinohne. 

7- chloro-5-{3-<4^1iphenylmethylpiperazine-1-yl)-2-hydroxylpropoxy]quinoline. 

8- chloro-5-{3-|4-diphenylmethylpiperazine-i-yl)-2-hydroxylpropoxy]quinoline, 
2-chloro-5-[3-(4-(dibenzosuberane-5-yl)pipera2ine-l-yl)-2-hydro)cylpropoxy]quinoline. 
3<hloro-5-[3-{4-(diben20suberane-5-yl)pipera2ine-l-yl)-2-hydroxylpropoxy]qu.noline. 
4<hloro-5-[3-{4-{diben20suberan6-5-yl)piperazine-l-yl)-2-hydroxylpropoxy]qiJinol.ne. 

6- chloro-5-t3-(4-(dibenzosuberane-5-yl)pipera2ine-l-yl)-2-hydroxylpropoxy]quinolme, 

7- chloro-5-[3-(4-(diben20suberane-5-yl)piperazine-l-yl)-2-hydroxylpropoxy]quinolin9, 

8- chloro-5-[3-(4-(dibenzosuberane-5-yl)pipera2ine-1-yl)-2-hydroxylpropoxy)quinoiine, 

5- [3-(4-dip( 1 enylmethylpipera 2 ine-l-yl)-2-hydroxylpropoxy]-2-trifluoromemylquinoline. 
5-f3-(4-diphenylmethylpiperazine-i-yl)-2-hydroxylpropoxyl-4-trifluoromethyiquinohne, 
5- 3- 4-(Oiben 2 osube r ane-5-yl)piperazine-1 -yD-Z-nydroxylpropoxyJ-a-lrifluoromethylqumolme, 
5-r3-(4-(dibenzos U berane-5-yl)piperazine-1-yl)-2-hydroxylpropoxyH-trifluoromethylquinol.ne. 
2 4-bis(trifluexo m ethyl)-5-[3K4-diphenylmethylpipera 2 ine-1-yl)-2-hydroxylpropoxy]qu.nol 1 ne. 
24-bis(trifluoromethyl)-5-[3-(4Kdibenzosuberane-5-yl)pipera Z ine-1-yl>-2-hydroxyl P ropox y ]qu 1 nol 1 n9, 

, S-[3-(4KJiphenylmethylpiperazine-1-yl)-2-hydroxylpropoxyl-2-fluoroqunoline, 

5-[3-(4-diphenylmethylpiperazine-1-yl)-2-hydroxylpropoxyH-'luoroquinoline. 

5-[3-(4-(dibenzosuberane-5-yl)piperazine-l-yl)-2-hydroxylpropoxyh2-fluoroqu.noline. 

5-[3-(4-(diben 2 osuberane-5-yl)piperazine-1-yl)-2-hydroxylpropoxyH-fluoroqu.noline. 

2-bromo-5-[3-(4-diphenylmethylpiperazine-1-yl)-2-hydroxylpropoxy]quinoline, 
5 3-bromo-5-{3-(4-diphenylmethylpiperazine-l-yl)-2-hydroxylpropoxy]quinoline, 

4-bromo-5-[3-(4-diphenylmethylpiperazine-1-yl)-2-hydroxylpropoxy)quinoline. 

2- bromo-5-[3-(4-(dibenzosuberane-5-yl)piperazinG-l-yl)-2-hydroxylpropoxy]quinol.ne, 

3- bromo-5-t3-(4-(dibenzosuberane-5-yl)piperazine-l-yl)-2-hydroxylpropoxy]qumoline. 

4- bromo-5-[3-(4-(dibenzosuberane-5-yl)piperazine-1-yl)-2-hydroxylpropoxylquinoline, 
o 2-amino-5-[3-(4-diphenylmemylpiperazine-l-yl)-2-hydroxylpropoxy]quinolino, 

2-amino-5-[3-(4-(dib8nzosuberane-5-yl)piperazine-1-yl)-2-hydroxylpropoxy]quinoline. 

5- [3-(4<liphenylmethylpiperazin9-l -y|)-2-hydroxylpropoxy]-2-methylaminoquinol.ne. 
5-r3-{4-{dibenzosuberane-5-yl)piperazinG-1-yl)-2-hydroxylpropoxyh2-methylam.noqumoline. 
2.dimethylamino-5-[3-(4^iph e nylfnethylpipera Z iae-1-yl)-2-hydroxylpropoxy]qu.nol.ne. 

,s 2^imethylamino-5-[3-(4-(dibenzosuberane-5-yl)piperazine-1-yl>-2-» 1 ydroxylpropoxy]qu l nolme. 

2-ethoxy-5-[3-(4-diphenylmethylpiperazine-1-yl)-2-hydroxylpropoxy]quinoline, 

2-ethoxy-5-[3-(4-{dibenzosuberane-5-yl)piperazine-1-yl)-2-hydroxylpropoxylquinoline, 

2-cyano-543-(4-diphenylmethylpiperazine-l-yl)-2-hydroxylpropoxy]quinoline. 

2-cyano-5-[3-(4-(dibenzosub9rane-5-yl)piperazine-i-yl)-2-hydroxylpropoxylqumol 1 ne. 
40 5-(3-(4<iiphenylmethylpiperazine-1-yt)-2-hydroxylpropoxy]-8-hydroxyquinoline. 

5[3-<4-<dibenzosuberan9-5-yl)piperazine-1-yl)-2.hydroxylpropoxyl-8-hydroxyqumoline, 

5-[3-(4<liphenylmattiylpiperazine-l-yl)-2-hydroxylpropylthio]quinoline. 

5-[3-(4-(dibenzosuberane-5-yl)piperazine-l-yl)-2-hydroxylpropylthio3quinoline. 

5.[4-(4Kliphenylme*ylpipefazine-1-y0butyi]quinoline. 
45 5-[3-(4-(dibenzosuberane-5-yl)piperazine-l -yl)buty l]quinoBne, 

5-[3-(4-diphenylmethylpiperazine-1-yl)-2-hydroxypropylamino]quinoline. 

5[3-(4-(dibenzosuberane-5-yl)pipera2ine-1-yl)-2-hydroxypropylaminolquinoline, 

N-{3-(4Kliphenylm9thylpiperazin9-1-yl)-2-hydroxypropyll-N-methyl-5-qu.nolmeamtne, 

N43-(4-(dibenzosub8rane-5-yl)pip9razin9-1-yl)-2-hydroxypropyl>N-m9thyh5^uinolineam.ne, 
so N-[3-(«iphenylmethylpiperazine-1-yi)-2-hydroxypropyl1-N-ac8tyl-5^uinolin9amine, 

N-[3-(4-(dib9nzosub8rane-5-yl)piperazin9-l-yl)-2-hydroxypropyl>N-acetyl-5-quinolm8amine, 

5-[2-{4-diphenylmethylpiperaziri9-1-yl)©thoxy]quinoline, 
H2-(4-(dib8nzosuberane-5-yl)pip8razin9-1-yl)8thoxy]quinolin8, 
5-[4-(4-diphenylmethylpiperazine-1-yl)butoxy]quinoline. 
55 5-[4-{4-(dibenzosuberan9-5-yl)pip9razin9-1-yl)butoxy]quinoline l 
5-[3-(4-diphenylmethylpip8razin9-1-yl)propoxy]quinoUne. 
5-[3-(4-(dibenzosuberane-5-yl)piperazin9-1-yl)propoxy]quinoline. 
5-[2-acetoxy3-{4-diphenylm9thylpiperazin8-1-yl)propoxy]quinoline, 
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5-[2-acetoxy-3-(4-(oibenzosuberane-5-yl)piperazine-i-yl)propoxy]quinoline. 
5-f2-amino-3-(4-diphenylmethylpiperazine-1-yl)propoxy]quinoline, 
5-[2-amino-3-(4-(dibenzosuberane-5-yl)pipera2ine-1- yl)propoxy)quinoline, 
5-[3-(4-diphenylmethylpiperazine-1-yl)-2-methylaminopropoxy]quinoiine, 
5 5-[3-(4-(dibenzosuberane-5-yl)piperazine- 1 -yl)-2-methy laminopropoxy jquinoline, 
5-(3-(4-diphenylmethylpiperazine-1-yl)-2-methoxypropoxy)quinoline. 
5-{3-(4-(dibenzosuberane-5-yl)piperazine-1-yl)-2-methoxypropoxy]quinoline. 
5-{3-(4-<jiphenylmethylpiperazine-1-yl)-2-propionamido]quinoline. 
5-[3-(4-(dibenzosub8rane-5-yl)piperazine-1-yl)propionamido]quinoline. 
io 5-[3-(4-diphenylmethylpiperazine-1-yl)-N-methylpropionamido]quinoline, 
5-[3-(4-(dibenzosuberane-5-yl)piperazine-1-yl)-N-propionamido]quinoline. 
5-[3-(4-diphenylm8thylhomopiperazine-l-yl)-2-hydroxypropoxy]quinoline. 
5-(3-<4-(dibenzosubefane-5-yl)honiopiperazine-1-yl)-2-hydroxypropoxyJquinoline. 
5-(3-fN^2-{N-diphenylmethyl-N-methylamino)ethyl)-N-m8thylamino]-2-hydroxypropoxy)quinoline, 
is 5-(3-(N42-{N^dibenzosuberane-5-yl)-N^emylamino)ethyl]-N-rnethylamino)-2-hydroxypropoxy)quinoline, 
5-[3-{4-(diphenyl-hydroxymethyl)piperidine-i-yl>-2-hydroxypropoxy]quinoline. 
5-[3-(4-(diphenylmethylene)piperidine-1-yl)-2-hydroxypropoxy]quinoline, 
5-[3-(4-diphenyimethylpiperidine-1-yl)-2-hydroxypropoxy]quinoline, 
5-[3-(4-(diphenyHiydroxymethyl)piperidine-1-yl)-2-hydroxypropoxy]-2-quinoline, 
20 5-(3-(4-(pnenyl-2-pyridylmethyl)piperazine-l-y!)-2-hydroxypropoxy]quinoline, 
5-[3-(4-(ph8nyl-3-pyridylmetfiyl)piperazine-l-yl)-2-hydroxypropoxy]quinoline, 
5-[3-<4-(phenyl-4-pyridylmettiyl)piperazine-i-yl)-2-hydroxypropoxy]quinoline, 
5-(3-[4-(di-(2-pyridyl)methyl)pip8razlne-l-ylh2-tiydroxypropoxy)quinoline. 
5-(3-{4-(di-(3-pyridyl)methyl)piperazine-1-yll-2-hydroxypropoxy)quinoline, 
25 5-(3-{4-(di-<4-pyridyl)me0iyl)piperazine-1-yl]-2-hydroxypropoxy)quinoline, 

5-(3-(4-(bis(4-chloroph8nyl)methyl)pip8razine-1-yl>2-hydroxypropoxy)quinoline, 
5-(3*{4-(bis(4-fluorophenyl)methyl)piperazine-1-yl]-2-hydroxypropoxy)quinoline, 
5-(3-{4-((4-chloroph8nyl)-phenylmethyl)piperaane-1- yl]-2-hydroxypropoxy)quinoline, 
5-(3-[4-(bis(4-methoxyphenyl)methyl)piperazine-1-yll-2-hydroxypropoxy)quinoline, 
30 5-(3-{4-(bis(4-hydroxyphenyl)methyl)piperazine-1-yl}-2-hydroxypropoxy)quinoline, 

5-(3-[4-(bis(4-dimethylaminophenyl)tnethyl)piperazine-1-yl]-2-hydroxypropoxy)quinoline, 
5-<3-{4-((2,3-dimethylphenyl)-(3,4-dimethoxyphenyl)methyl)piperazine-1-yl]-2-hydroxypropoxy)quinoline, 
5-[3-{4-(fluorene-5-yl)piperazin8-1-yl)-2-bydroxypropoxy]quinoline, 
5-[3-(4-(9. 1 0-dihydro-9-anthracenyl)piperazine-1 -yl)-2-hydroxypropoxy]quinoline, 
35 5-[3-(4-(6. 1 1 -dihydrodibenzo[b,e]oxepine-1 1 -yl)piperazine-1 -yl)-2-hydroxypropoxy]quinoline, 
5-[3-(4-(dibenzosuberene-5-yl)piperazine-1-yl)-2-hydroxypropoxy]quinoline, 
5-[3-(4-(xanthene-5-yl)piperazine-1-yl)-2-hydroxypropoxy]quinoline, 

5-[3-(4-(diphenylmethoxy)piperidine-1-yl)-2-hydroxypropoxy]quinoline. 

5-[3-(4-(dibenzosuberane-5-yloxy)piperazine-1-yl)-2-hydroxypropoxy]quinoline, 
io 5-[3-{4-(phenyl-2-pyridylmethoxy)piperidin8-1-yl)-2-hydroxypropoxy]quinoline, 

5.[3.(4-(phenyl-3-pyridylmethoxy)piperidine-1-yl)-2-hydroxypropoxy]quinoline, 

5-[3-(4-(phenyl-4-pyridylmethoxy)piperidine-1-yl)-2-hydroxypropoxy]quinoline. 

5-(3-t4-(di(2-pyridyl)methoxy)piperidin9-l-yl}-2-hydroxypropoxy)quinoline. 

5-(3-[4-(di(3-pyridyl)mettioxy)piperidine-1-yll-2-hydroxypropoxy)quinolin8, 
<ts 5-(3-[4-(di(4-pyridyl)methoxy)piperidine-t-yl]-2-hydroxypropoxy)quinoline, 

5-(3-{4-(bis(4-chlorophenyl)fTi8thoxy)pip8ridine-1-yl]-2-hydroxypropoxy)quinoline. 

5-(3-[4-(bis(4-fluorophenyl)methoxy)pip8ridine-1-yl}-2-hydroxypropoxy)qiiino)ine. 

5-(3-[4-<(4-chlorophenyl)-phenylmethoxy)piperidine-1-yl]-2-hydroxypropoxy)quinolin8, 

5-(3-[4-(bis(4-methoxyphenyl)-methoxy)piperidine-1-yll-2-hydroxypropoxy)quinoline 1 
so 5-(3-[4-(bis(4-fTiethoxyphenyl)methoxy)piperidine-1-yl>2-hydroxypropoxy)quinolin8, 

5-(3-[4Kbis(4-dimethylaniinophenyl)methoxy)pip©ridine-1-yl]-2-hydroxypropoxy)quinoline, 

5-(3-[4^(2.3^imethoxyphenyl)-(3,4-dimethoxyphenyl)methoxy)piperidine-1-ylh2-hydroxypropoxy)quinoline, 

5-(3-[4-{9.1 0-dihydro-9-anthracenyloxy)piperidine-1 • yl]-2-hydroxypropoxy)quinoline, 

5-(3-t4-{6,1l-dihydrodibenzo[b,e]oxepine-11-yloxy)piperidine-1-yl]-2-hydroxypropoxy)quinoline, 
55 5-[3-(4-(dibenzosuberene-5-yloxy)piperidin8-1-yl)-2*hydroxypropoxy]quinoline, 

5-{3-(4-(xanthen8-5-yloxy)piperidin9'1-yl)-2-hydroxypropoxy]quinoline, 

5-[3-(4-(2,2-diphenyl9thyl)piperazine-1-y1)-2-hydroxypropoxy]quinoline, 

5-[3-(4-(dib8nzosuberane-5-yl)methylpiperazine-1-yl)-2-hydroxypropoxy]quinoline. 
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5-(3-:4-(2-phenyl-2-(2-pyridyl)ethyl)piperazine-i-yl]-2-hyclroxypropoxy)qu l none. 
5-(3-t4-(2-phenyl-2-(3-pyndyl)ethyl)pipera 2 ine-1-yl]-2-hydroxypropox y )q Ul none. 
5- 3- 4- 2-phenyl-2-(4-pyr,dyi)ethyl)pipera2ine-l-yll-2-hydroxypropoxy)qu.nol 1 ne. 
5-(3- 4-(2 2-di{2-pyridyl)emyl)piperazine-l -yll-2-hydroxypropoxy iquinohne. 
5-(3-[4-(2 2-d l (3-pyridyl)emyl)piperazin8-i-yl]-2-hydroxypropoxy>qu l noiin e . 
5. ( 3.4-(2 2-d,(4-pyridyl)ethyl)pipera2ine-l-yl>2-hydroxypropoxy>qumol.ne. 
5- ( 3- 4-(2 2-b,s(4-chlorophenyl)ethyl)piperazine-l •ylh2-hydroxypropoxy)qu 1 no me. 
5-(3-t4-(22-b l s(4-fluorophenyl)emyi)pipera 2 ine-1-yl]-2-hydtoxypropox y )qu.nol l ne. 
5.(3.4.(22-(4-chlorophenyl)-pheny!ethyl)pipera 2 in B -l-yll-2-h y droxypropoxy)q U .nol l ne. 
5-(3-4-(2 2-bis(4- m eU 1 oxyphenyl)ethyl)pipera Z ine-l -yll-a-hydroxypropoxyjqu.nohne. 
5-(3-4. < 2'.2-b.s(4-hydro X yphenyi)ethyl)pipera2ine.l-yll-2-hydroxypropoxy)qu 1 nol,ne 

S-O^^ffluorene-S-yDmethylpiperazine-l-yll^+ydroxypropoxyWumolme 

ISl/^ lnuino ,, ne 

5-3V(dibenzo S ub e r e n e -5-yl)methylpiperazine-1-yi)-2-h y droxypropoxy]qu l nol l n e , 

5-3-(4-(xaathene-5-yl)methylpiperazine-1-yl)-2^ydroxypropo X y]quinol l ae. 

5-{3-(4-(diph e nylacetyl)piperidin e -l-yl)-2-hydroxypropox y lqu.nol,ne. 
■o 5-3-4-dLn 2 osab e rane-^arbonyl)piperidine-1-yl)-2-hydrox yP ropox y )q U .nol,ne. 

S-S-l^lphenyW-pyridylacetyDpiperidine-l-yD-a-hydroxypropoxylqu^oine. 

5-3-(4-( P henyl-3-pyridylacetyl)pip«ridino-1-yl)-2-h y droxypropox y ]q Ul none. 

5.3-(4-(phenyl-4-pyrid y lacet y l)pipe r idine-1-yl)-2-hydroxypropox y ]qu l nol,ne. 

5-(3-[4-(di-(2-pyridyl)acetyl)piperidin e -1- y l]-2-hydroxypropoxy)qmnol.ne. 
25 5 -(3-[4-(di-(3i5yrid y l)acetyl)piperidine-1-yl>2-h y drox y propoxy)qu.noline. 

5 . ( 3. [ 4.(di-(4 i3y ridyl)acetyl)piperidine-1-ylh2-hydroxypropoxy)q U inol.ne. 

5 . 3 . 4-(bis(4-chloroph9nyl)acetyl)piperidine-t-yl>2-hydroxypropox y )qu.no Une. 

5-(3-U{b lS (4-fluorophenyl)acetyl)piperidine-1 -y l]-2-bydroxypropoxy)qu,nol.ne. 
5 .3.4^ ( 4-chlorophenyl)-phenylacetyl)piperidi n e-1-yl]-2-hydroxypropoxy)q U mol l ne. 

5. { 3Wbi S (4-h y droxyphenyl)acetyl)piperidine-1-yll-2-hydrQxvpropoxy)qu.nolne 

S-S-rfdlbenzosuberene-S-cartonyOpiperidine-l-vll-a-hydroxypropoxyJquinolme. 
5-3-(4-{xantr l en8-5-carbon y l)piperidine-1-yl)-2-hydrox y propoxy]qu.nol.ne. 
5- 3-<4-<2 2-diph9nylacetyl)p«pera2ine-1-yl)-2-hydroxypropoxylquinoi.ne. 
5-3-<Md'ibenzosuberane-5^^ 

40 5.3-r<2- P h e nyl-2^ 

5- 3- 4- s-phenyW^-pyndyDacetyDpiperazine-l-yl^-hydroxypropoxy^uino me. 

5- 3- 4- ^-phenyl-a^-pyridyDacetyDpiperazine-l-ylK-hydroxypropoxylqumolme. 

5-(3-4-{2 2-di-(2-pyridyl)acetyl)piperazine-1-ylh2-hydroxypropoxy)qu.nol l ne. 

5-3-r4-(22-di(3-pyridyl)acetyl)pip9ra2ine-1-yl]-2-hydroxypropoxy)quinoline. 
45 5.(3.[4.(22-di(4-pyridyl)acetyl)piperazine.1-yll-2. hydroxypropoxy)quinolme. 

St4-2 2-bis<4^hloro P he^ 

^3-4H22-bis(4.f! U orDphenyl)acetyl)pipera2in8-1-yl]-2-hydroxypropoxy)quinol l n e . 

1 3- 4- 2 ^2-bi S (4-methoxy P henyl)acetyl)pipera 2 in e -1-yl>2-hydroxvpropoxy^u.nol,ne^ 
so t 3 -4- 2 2-Ws 4.hydroxyphenyl)acetyl)pipera 2 ine-1-ylh2-hydroxyp^ 

as s-^W 

sVwdibenzosuberene-S^^ 
S-fS-Wxanthene-S-carbonyOpiper^^^ 

5-3K4-(3,3^iphenylpropyl)piper aZ in 9 -1-yl)-2-hydroxypropoxylqu I noRne. 
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5-(3-[4-(2-(5-diben20Subefanyl)ethyl)piperazine-i-yl]-2-hydroxypropoxy)quinoline. 

5-{3-{4-(diphenylmetMylamino)piperidine-l-yl)-2-hydroxypropoxy]quinoline, 

5-(3-[4-((5-dibenzosuberanyl)amino)piperidine-l-yl)-2-hydroxypropoxy)quinoline. 

5-[3-(4-(N.N-diphenylamino)piperidine-l-yl)-2-hydroxypropoxy]quinoline. 

5-(3-[4-iN-diphenyl-N-(2-pyridyl)amino)pipendine-l-yl]-2-hydroxypropoxy]quinoline, 

5-(3-[4-iN-diphenyl-N-(3-pyndyl)amino)piperidine-1-yl]-2-hydroxypropoxyjquinoline, 

5-(3-[4-iN-phenyl-N-(4-pyridyl)amino)piperidine-l-yl]-2-hydroxypropoxy)quinoline. 

5-(3-[4-(N.N-bis(4-chlorophenyl)aniino)piperidine-1-ylh2-hydroxyprdpoxy)quinoline. 

5-(3-[4-(N,N-bis(4-fluorophenyl)amino)piperidine-1-yl]-2-hydroxypropoxy)quinoline, 

5-(3-{4-(N,N-bis(4-methoxyphenyl)amino)piperidin9-l-yll-2-hydroxYpropoxy)quinolins. 

5-(3-{4-(:N.N-bis(4-hydroxyphenyl)amino)piperidin9-l-yl>2-hydroxypropoxy)quinoline. 

5-[3-<4-(9.l0-dihydroacridine-IO-yl)piperidin9-1-yl)-2- hydroxypropoxy]quinoline, 

5-[3-(4-(10.1l-dihydrodibenzo[b.fIazepine-5-yl)piperidine-1-yl)-2-hydroxypropoxy]quinoline, 

5-[3-(4-(dibenzo[b,f]azepine-5-yl)piperidine-l-yl)-2-hydroxypropoxy]quinoline, 

5-[3-(4-!N.N-diphenylcarbamoyl)piperidine-1-yl)-2-hydroxypropoxy]quinoline, 

5-(3-[4-(N-phenyl-N-(2-pyridyl)carbamoyi)piperidine-l-yl]-2-hydroxypropoxy)quinoline. 

5-(3-[4-(N-phenyl-N-(3-pyridyl)carbamoyl)piperidine-1-yl]-2-hydroxypropoxy)quinoline. 

5-(3-[4-(N-phenyl-N-(4-pyridyl)carbamoyl)piperidine-)-yll-2-hydroxypropoxy)quinoline, 

5-(3-{4-(N,N-bis(4-chlorophenyl)carbamoyl)piperidine-1-yli-2-hydroxypropoxy)quinoline. 

5-(3-{4-<N.N-bis{4-(luorophenyl)carbamoyl)piperidine-1-yl]-2-hydroxypropoxy)quinoline, 

5-(3-[4-{N,N-bis(4-methoxyphenyl)carbainoyl)piperidine-l-yl]-2-hydroxypropoxy)quinoline, 

5-(3^4-(N i N-bis(4-hydroxyphenyl)carbamoyl)piperidino-l-yl]-2-hydroxypropoxy)quinoline, 

5-(3-[4-(9.lO-dihydroacridine-lO-carbonyl)piperidine-1-yl]-2-hydroxypropoxy)quinoline, 

5-[3-(4-(lO,i1-dihydrodibenzo[bJ]azepine-5-carbonyl)piperidine-l-yl)-2-hydroxypropoxy]quinorine, 

5-[3-(4-(dibenzo[b,f]azepine-5-carbonyl)pipendine-1-yl)-2-hydroxypropoxy]quinoline, 

S-[3^4.(diphenylmethylene)piperidine-t-yl)-2-hydroxypropoxy]quinoline, 

5-[3-(4-diphenylmethylpiperazine-1-yl)-2-hydroxypropoxy]isoquinoline. 

5-[3-(4.(dibenzosuberane-S-yl)pipera2ine-1-yl)-2-hydroxypropoxyJisoquinoline, 

5-[3-<4-diphenylmethylhomopiperazine-1 -yl)-2-hydroxypropoxy]isoquinoline, 

8-[3-<4-diph6nylmethylpiperazine-1-yl)-2-hydroxylpropoxy]isoquinoline, 

8-[3-(4-diphenylmethylpiperazine-1-yl)-2-hydroxylpropoxy]quinoline, 

S.[3-(4-diphsnylmethylpiperazine-1-yl)-2-hydroxylpropoxy]quinoxaline. 

5-{3-{4-diphenylmethylpiperazine-l-yl)-2-hydroxylpropoxy)quinazoline. 

5.(3.[4-((4-pyridyl)ph9nylmethyl)piperazine-1-yl]-2-hydroxylpropoxy)qijinoline. 

2,4-dimethyl-5-{3-((a.a-diphenylacetyl)piperazine-1-yl)-2-hydroxylpropoxy]quinoline. 

2-trifluoromethyl-^methyl-£K3-{4-(dibenzosuberane-5-yl)piperazine-1-yl)-2-hydroxypropoxy]quinoline. 

2-trifluaomethyl-4-m8thyl-5-{3-(4-(a.<rdiphenylacetyl) piperazine-1-yl)-2-hydroxypropoxy]quinoline, 

2-trifluoromethyl-4-methyl-5-{3-(4-diphenylmethylpipera2ine-1-yl)-2-hydroxypropoxy]quinoline, 

5-(3-I4-(bis(4-nuorophenyl)methyl)piperazine-1-ylh2-hydroxypropoxy)quinoline, 

5-{3-(4-((4-chlorophenyl)-phenylmethyl)pipefaane-1-yll-2-hydroxypropoxy)quinoline, 

5-(3-[4-(bis(4-methoxyphenyi)methyl)piperazine-l-yl>2-hydroxypropoxy)quinoline, 

5-[3-{4-(imincKjibenzyl-5-carbonyl)piperazine-1-yl)-2-hydroxypropoxy]quinoline. 

2.4^imethyl-5-[3-(4-0minodibanzyl-5<arbonyl)pip©ra2ine-1-yi)-2-hydroxypropoxy]quinoline, 

5-{3-(N-(dibenzosuberane-5-yl)ethylenediamino)-2-hydroxypropoxy]quinoline, 

5-[3-(N,N'-dimsthyl-N-(dibenzosuberane-5-yl)8thylenediamino)-2-hydroxypropoxy]quinolir>e, 

2-methylthio-5-[3-<4-(dibenzosuberane-5-yl)piperazine-1-yl)-2-hydroxypropoxy]quinoline, 

2-methylthio-5-[3-{4-(a,a-diphenylacetyl)piperazine-1-yl)-2-hydroxypropoxy]quinolin©, 

2.4-dimethyl-5-[3-(N.N'-dimethyl-N'-{dibenzosuberane-5-yl)ethylenediamino)-2-hydroxypropoxylquinoline, 

2,4-dimethyl-5-l3-(4-diphenylmethylenepiperidine-1-yl)-2-hydroxypropoxy]quinolin9, 

5-[3-(1 0.1 1 -dihydro-N-methyl-5H-dibenzo[a i d]-cyctoheptene-A 5 ,y-propylamino)-2-hydroxypropoxy Iquinoline. 

5-(3-(3,3-diphenylpropylamino)-2-hydroxypropoxy]quinoline, 

5-[3-(2,2-diphenylethylaniino)-2-hydroxypropoxy]quinoline. 

2-methylsulfonyl-543-<4-{dibenzosuberane-5-yl)piperazine-1-yl)-2-hydroxypropoxy]quinoline, 
5-[3-(4-<xanthene-9-yl)pipera2ine-1-yl)-2-tiydroxypropoxy]quinoline, 
5-{3-(N-methyl-3-(5-iminob8nzyl)propylaniino)-2-hydroxypropoxy]quinoline, 
5-(3-<4-diphenylmethy Ipiperazine- 1 -y l)-2-hydroxy propylthiojquinoline, and 
5-(3-(4-(dibenzosub9rane-5-yl)piperazine-1-yl)'2-hydroxypropylthio]quinoline. 

Salts of the compounds according to the present invention include salts of inorganic acids such as 
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hy „c a* and „**c ac» as we,, as — "^-J 2 

tartanc acid. Compounds of the present .mention ha* ^J^™™£ C a ^° min the present inve ntion. The 
therefore opticahsomers east Al, of these optica '~ f ^ 9 ^ t sy mL method: A heterocyc.ic 
compounds of the present invents are prepared as ^ follows^ Rrst syn 8picnlorohydnn or 

compound represented by the following aoolrta" Lerature in order to forrn the 

epibromohydrin in the presence of a base m a solvent at an ap p °P r * te ^* 3 fease sucn as sodium 



T5 



A-H 





25 



30 




where R'. R J . A, E. F. 0 and H are as defined ^^.^^^L-pon-na amine derivative 
of the present invention. 




H-C-D 



50 



55 
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where Ft'. Ft 2 . A. E. F. G and H are as defined above. 

As used above, "thermally" means in the temperature range of from room temperature to a boiling 
point of the used solvent. The solvent is an organic solvent such as an alcohol, acetone, chloroform or DMF. 

A second method of synthesizing the compounds of the present invention is as follows: A halide such 
as epichlorohydrin or epibromohydrin is reacted with a corresponding amine derivative thermally or in the 
presence of a base in a solvent in order to form the corresponding epoxy compound and hydroxyhalogen 
compound. 



H-C-D 



OH 



C-D 



is 



where X is a halogen, and C and D are as defined above. 

Afterward, a heterocyclic compound represented by the following formula is reacted with the above 
synthesized epoxy compound or hydroxyhalogen compound thermally or in the presence of a base or acid 
in a solvent in order to obtain the compound having the general formula (I) wherein B is -CHaCH(OH)CH2- 
of the present invention. 



25 



A-H 




C-D or X 




C-D 



30 



35 



40 




where R\ Ft 2 . A, C. D. E. F. G and H are as defined above, and X is a halogen. 

The above-mentioned base is an inorganic base such as sodium hydroxide, sodium hydride, potassium 
t-butoxide or potassium carbonate, or an organic base such as triethylamine, pyridine or DBU. 
45 The above-mentioned acid is an organic acid such as tosyl or camphorsu Ironic acid, an inorganic acid 
such as hydrochloric acid or sulfuric acid, or a Lewis acid such as titanium tetrachloride, tin tetrachloride or 
trimethylsilyltrifluoromethanesulfonic acid. 

The solvent used is an organic solvent such as methylene chloride, acetone, an alcohol, tetrahydrofuran 
or dimethylformamide. The term "thermally" means "in the temperature range of from room temperature to 
so a boiling point of the solvent". 

A third method of synthesizing the compounds of the present invention is as follows: A heterocyclic 
compound represented by the following formula is reacted with a dihalogenoalkyl material such as 1,2- 
dibromoethane, 1 ,3-dibromopropane, 1 ,3-dichloropropane or 1 ,4-dibromobutane in the presence of a base in 
a solvent in order to form the corresponding halogenoalkyl compound. 
55 The above-mentioned base is an inorganic salt such as sodium hydroxide, sodium hydride, potassium t- 
butoxide or sodium carbonate, or an organic base such as triethylamine. pyridine or DBU. 

The solvent used is an aqueous solvent or an organic solvent such as an alcohol, acetone, THF or 
DMF, and the reaction temperature is in the range of from room temperature to a boiling point of the used 
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solvent. 



A-H 




A— t-CH 2 tn— x 



20 




where R\ ff. A. E. F, G and H are as defined above, and X is i .halogen amjne derjvative 

of the present invention. 



a— tcH 2 -hr 



30 



35 




/— >F R 2 



H 



45 




50 



D . «2 a r n E F G and H are as defined above, and X is a halogen atom, 
where R\ FP. A, u u. t. r. u n «•"> ■ ,„ „ nnA o{ f rom r0 om temperature to a 

chloroform or DMF. nresent invention is as follows: A heterocyclic 

A forth method of synthesizing compounds of the P re ^ nt '"2°" . 5 guch as ^ h , oropr o P ionyl 

compound represented by the «^^,£?22£S thereby forming the 

chloride, or an acid anhydride theremally or «n the presence ot a q 

"Te^Soned —y" means in the temperature range of from room temperature to a 
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boiling point of the used solvent. 

The above-mentioned base is an inorganic base such as sodium hydroxide, sodium hydride or 
potassium t-butoxide. or an organic base such as triethylamine. pyridine or DBU. The solvent used is an 
organic solvent such as methylene chloride, chloroform or toluene. 



10 



A-H 




H 



25 



A^ s ^(CH 2 -hr— x 




where R\ R 2 , A. E, F, Q, H and X are as defined above. 
30 Afterward, the synthesized halide is thermally reacted with a corresponding amine derivative m a 
solvent in order to obtain a compound having the general formula (I) wherein 8 is -CO(CH 2 )„- of the present 
invention. 
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50 



55 
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CH2tiT~ x 



10 




20 



25 



-C-D 




35 



where R' R 2 A. C. D. E. F. Q, H and X are as defined above. 

The above-mentioned "thermaKy" means in the temperature range of from room temperafcre ,* a 
boiling po-m of the used solvent. The solvent used is an organic solvent such as acetone, chloroform, an 

*Tfl Method of synthesteing compounds of the present invention is as follows: The hydroxy! group of 
the coZund which has been obtained by the first or second method is reacted ^ J»£»J^S 
chloride or the like thereby preparing a compound having the general formula (I) wherein B is CH 3 CH 
SS*WH2- /StoJSely the above compound is reacted with p-toluenesulfony. chlonde or methanes* 
?ny? ch ol".td me resu.tant product is then reacted with an alKoxide of 
Samine to perform a substitutional reaction, thereby preparing the compound of the general .ormula (I) 
wherein B is -CH 2 CH(R»)CH 2 -. 
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\ F R 2 + r3 S 0 2 C1 

or 



to 



15 



20 



> 




30 




+ R 4 -Y 



35 




45 



50 



55 



h ■ b- R2 A C D E F G and H are as defined above. H» is a hydrogen atom or a tower alkyl group 
S is e 'a Lr ^oS ?; 0 up -.owefacytoxy group or .ower alKy.amiro group, and Y is an **» metai or 

^XSent invention wi.l now be described in detail wtih reference to the foiling examp.es. but the 
scope of the present invention is not be limited ^"^JJ^ tQ th9 effect of anticancer 

Adriamycin is an anticancer drug. _ m „v a hi» i-«inforcement activity in the 

- ssns? ssi"- esses. - - - - - — — *• - 
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the present invention are not specifically limited: those preferably used are. for example, non-anti- 
metabolites such as anthracycline group antibiotics, e.g. adnamycin. daunomycin or acrasinomycin A. 
actinomycin group antibiotics, e.g. actinomycin C or actinomycin 0. chromomycin group antibiotics, e.g. 
mithramycin or toyomycin, vincalkaloids. e.g. vincristine or vinblastine, meitansins. podophyllotoxm deriva- 
s lives, e.g. VP16-213, homoharintonin. angwindin. bruceantin. neocarcinostatin. anthramycin, mitomycin C 
and cisplatin derivatives. 

The compounds and the salts thereof according to the present invention can be administered 
independently with before or after the administration of anticancer drugs or in combination with anticancer 
drugs in the same delivered dosage unit. The compounds and their salts according to the present invention 

<o can be administered as preparations suited to various means of administration independently with various 
anticancer drugs or, alternatively, can be administered as preparations mixed with anticancer drugs. Modes 
of administration are naturally different depending on the symptom(s) of patients to be treated. Physical 
form of anticancer drugs, etc. Amounts in the range between 1 and 1.000 mg/day for an adult in a single or 
divided doses can be used orally in forms such as tablets, granules, powders, suspensions, capsules or 

;s syrups, or as parenteral drugs such as injections, depositories or isotonic fluids for infusion. 

For example, when prepared in a tablet form, examples of absorbents to be used include crystallized 
cellulose and calcium silicate, and examples of excipients are corn starch, lactose, calcium phosphate and 
magnesium stearate among others. Furthermore, examples of injections to be used are in a form of 
suspension in water or aquous suspension with cotton seed oil, corn oil. peanut oil, olive oil, etc. or 

20 emulsion, for example, with compatible surfactants such as HCO-60. The anticancer drugs may be used as 
they are without modification. 

The compounds according to the present invention strongly suppress the outflow of anticancer drugs 
from cancer cells and, moreover, are characterized by their low toxicity and extremely low incidence of side 
effects such as hypotonia. 

25 The compounds according to the present invention are effective towards cancer cells, especially those 
less sensitive or resistant to anticancer drugs, and can thus provide new therapeutic opportunities for those 
patients afflicted with such cancers and tumors. 

The present invention is further illustrated by the following examples. 

30 

Example 1 

5-[3-(4-Oipheny Imethylpiperazine- 1 -y l)-2-hydroxypropoxy]quinoline 

35 

(a) In 20 ml of dried DMF was dissolved 1 g of 5-hydroxyquinoline. and 0.28 g of sodium hydride (60% 
content) was then added thereto, followed by heating with stirring at 50 " C for 30 minutes. Afterward, 1 .92 g 
of epichlorohydrin was further added to the reaction liquid and the latter was then heated with stirring at 
90* C for 3 hours, and the solvent was distilled off under reduced pressure. Water was then added to the 

40 residue, and the liquid was extracted with chloroform. The chloroform extract was then decolored and 
purified with active carbon, then was dried with anhydrous sodium sulfate, and was distilled off. The residue 
was then purified through a silica gel column chromatograph by the use of an effluent solvent of 
chloroforrmmethanol = 100:1 , so that 0.88 g of 5-(2,3-epoxypropoxy)quinoline was obtained in an oily state. 

(b) In 20 ml of ethanoi were dissolved 0.88 g of the above obtained epoxy compound and 1.1 g of N- 
45 diphenylmethylpiperazine, and the liquid was then heated under reflux for 3 hours. After reaction, ethanoi 

was distilled 6ff. and the residue was then purified through a silica gel column chromatograph, using 
chloroforrmmethanol =50:1 as an effluent solvent Afterward, fractions containing the desired compound 
were combined. The solvent was then distilled off, and a small amount of ether was added to the residue for 
the purpose of crystallization. Afterward, the crystals were filtered and dried in order to obtain 1 .5 g of 5-[3- 
50 (4-dipheny lmethylpiperazine-1 -yiy-2-hydroxypropoxy]quinoline. 
m.p.: 161-163* C 

IR *cm-' (KBr): 3400(br), 2790. 1580. 1265, 1092. 788 

NMR Sppm (CDCb): 2.3-2.9 (m,10H). 3.55 (br,s,1H), 4.05-4.25 (m,4H), 6.82 (d,d.1H), 7.1-7.8 (m,l3H), 8.54 
. (d.d.1H), 8.84(d,d,lH) 

55 

Example 2 



19 



BNSDOCI& <EP 0363212A2_I_> 



EP 0 363 212 A2 



10 



5-[3- ( 4-(D!benzosuberane-5-yl)piperazine-l-yl)-2-hydroxypropoxy]quinoline 

( a) With 80 ml of dioxane was mixed 11.3 g ol anhydrous pipeline, and 5.0 9 ^ «W»- 
zosuberane was then added thereto. Afterward, the reaction liquid was heated under reflux or 7 hours. Arte 
oo n Tscubie substances were removed by filtration, and the solvent was aisod-s ed o*A sm 
amount of petroleum ether was added to the residue for the purpose of crystall.zation. the crystals were 
coTe^ I by Nation and were then dried, thereby obtaining 5.1 g of N-tdibenzosuberane-S-yDp.peraz.ne. 
m.p.: 110-111.5' C 

id /KRrV WO 3250 2920 2800. 1630. 1490, 1450. 1330, 1140 

T) m 20 m ro?ema« dissolved 0.88 g of the epoxy compound obtained * 
Example 1 id 2 g of N-(dibenzosuberane-5-yl> P iperazin e . and the liquid was then heated under reflux fo 
?Z? AftTr reactfon the so.vent was distilled off. and the residue was then purified through a s.i.ca ge. 

COl 7%tr t Tch,oroform:methano, = 5 0:l was used as an effluent solvent, so that 

(d iben Z os« M W3S me a ' med COmP ° Und 

obtained in an amount of 1 -4 g. 

_, (kr-v oqno 2800 1620 1590. 1570. 1450. 1260, 1140. 1100 

^J^tSlZw 3-1-3.6 (br.,1H). 3,-4.4 <m,H). 6.8 (d,H). 6,-7, (m,1H, 8, 

(d.1H). 8.8 (d.lH) 



Example 3 



25 



30 



45 



SO 



S5 



5-<3-[N-(2-(N-Diphenylmethyl-N-methylamino)ethylhN-methylaminol-2-hydroxy P ropoxyiquinoline 

(a) in 100 ml of dioxane were dissolved 25 g of N.N'-dimethylethylenediamine and 6 i g of diphenyl- 
methyl « and the Hquid was then heated under reflux for 4 hours. The solvent was d.stlled off. and 
water was then added to the residue, followed by extracting with chloroform. 

The^hloLorm extract was then dried with anhydrous sodium sulfate, and the solvent was ftsblled off. 

^e idue was then purified through a silica ge. column chromatograph by the use of a solvent of 
t^Z^^-^tm* obtaining 4.6 g of N-diphenylmethy.-N,N -dimethylethy.ened.am.ne ,n 

an oily state. 

^O^OCZ 2 8(S 0 iH) 60 2 i IS IS). 2.4-2.8 (m.4H). 4.35 (,1H, 7,-7.6 (m,0H) 

ro~d obSned in Example 1-(a), and the liquid was then heated under reflux for 3 hours. The so vent 
wa T7en uTder reducU pressure, and the residue was punfied through a silica gel column 

«I1 by the use of an effluent of chloroform:methanol = 100:1,. thereby ob am.ng 1.3 g of 5-(3-[N- 
( 2-(N-diphen y .methyl-N-methylamino)emy.)-N^ethylaniino]-2-hydroxypropoxy)qu t nol.ne. 

IR Ktn-': 2960, 2800. 1620. 1590. 1580, 1490. 1450. 1280 

NMR i P pm (CDCb): 2.2 (S,3H). 2.3 (s,3H). 2.4-3.0 (m.3H). 3.9-4.25 (m,4H), 4.3 (s.1H). 6-9 (d.lH). 7.0-7.8 
(m.13H). 8.5(d.1H). &85(d.1H) 

Example 4 

5-(3-(4-Diphenylmethylhomopiperazine-l-yl)-2-riyclroxvpropoxylquinoline 

In 20 ml ol ethanol were disserved 0.88 g of the epoxy compound obtained in Example H«0 a£ J-2 9 
of N-diphenylrnsthylhomopiperazine, and the liquid was then heated under reflu, for 3 hour • ^react on^ 
L solvent was distilled off, and the residue was then purified through a s,l,ca ge column chromatograph. A 
Svent of chloroform:methano> = 50:i was used as an effluent solvent so that ^ 
olphenylniethylhomopi^ "•** was ther8,n W3S ° bM 

in an amount of 1.6 g. 

,a ^~ m -< /KRrV 1040 3000 2920 2820. 1610. 1580, 1570, 1460. 1260, 1170 

LrapprnTocS' TtSbZUk (m.10H). 3.65 (,1H). 4,5 (S.3H). 4.6 (,1H). 6.8 (d,H), 7.0-7.9 
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(m.l3H). 8.5 (d.lH). 8.8 (d.tH) 
Example 5 

5 

2.4-Dimethyl-5-[3-(4-diphenylmethylpipera2ine-l-yl)-2-hydroxypropoxy]quinolin9 

(a) With 5.0 g of acetylacetone was mixed 2.8 g of 3-amino-2-cyclohexenone, and the liquid was then 
io heated with stirring at 70* C for 1 hour. The heating was further continued at a temperature of 160 to t70* C 

for 9 hours. 

Excess acetylacetone and water were distilled off under reduced pressure, and the residue was then 
purified through a silica gel column chromatograph by the use of an effluent of chloroform:methanol = 50:l, 
thereby obtaining 1 .85 g of 2,4-dimethyl-5,6,7,8-tetrahydro-5-oxoquinoline. 
is m. p.: 54-57* C 

(b) In 15 ml of diethylene glycol butylether acetate were dissolved 1.6 g of the above synthesized 
tetrahydroquinoline compound and 0.2 g of 10% Pd-C, and the liquid was then heated with stirring at 
200 " C for 6 hours under a nitogen gas stream. 

After cooling, the deposited crystals were separated from Pd-C by filtration, and the solvent was 
20 distilled of and the solvent-free nitrate was then purified through a silica gel column chromatograph to 

obtain the desired product. Furthermore, the deposited crystals were dissolved in methanol, then filtered to 

remove Pd-C therefrom, and evaporated to dryness under reduced pressure, thereby obtaining the desired 

compound. 2.4-dimethyl-5-hydroxyquinoline. 

Total yield: 0.32 g 
25 m.p.: 222-224" C 

NMR 5ppm (DMSO-de): 2.50 (s,3H), 2.82 (s.3H), 6.7-7.1 (m.2H), 7.20-7.50 (m,2H), 10.0 (s.lH) 

(c) Following the same procedure as in Example 1-{a), 0.72 g of the above synthesized hydrox- 
yquinoline compound and epichlorohydrin were subjected to reaction and treatment in order to form an 
epoxy compound. The latter was further reacted and treated with the diphenylpiperazine compound in 

ao accordance with the same procedure as in Example 1-(b>, thereby obtaining 1.13 g of 2.4-dimethyl-5-[3-(4- 
diphenylmethylpipera2ine-1-yl)-2-hydroxypropoxy]quinoline. 
IR /cm- (KBr): 3400, 2800. 1600. 1450, 1260, 1050 

NMR 5ppm (CDCI,): 2.5-2.85 (m.16H). 3.65 (br.s.lH), 4.0-4.3 (m,4H). 6.75 (d,1H), 7.0 (S.1H). 7.15-7.6 
(m,12H) 

35 

Example 6 

*o 5-[3-(4-(6,1 1-Dihydrodibenzo[b.e]oxepine-1 1-yl)piperaane-1-yl)-2-hydroxypropoxy]quinoline 

(a) In 90 ml of dried ether was dissolved 4.05 g of 6H-dibenzo[b,e'oxepine-11-one I and the liquid was 
then added dropwise. while being cooled with ice, to a solution in which LiAIH* was dispersed in 70 ml of 
dried ether. 

45 The liquid was heated under reflux for 4.5 hours and was then cooled, and a saturated aqueous 

Glauber's salt solution was added thereto. 

The liquid was filtered to remove insoluble substances therefrom, followed by drying. The solvent was 

then distilled off. and the residue was purified through a silica gel column chromatograph by the use of an 

effluent solvent of chloroforrmmethanol = 100:1 in order to obtain 4.0 g of 11-hydroxy-6,11-dihydrodibenzo- 
50 [b,e]oxepine. 

IR ocm-' (KBr): 3260. 1600. 1570, 1480. 1440, 1280, 1250 

NMR «ppm (CDCb): 1.55 (s,1H), 4.75-4.95 (m,lH). 5.3 (s,1H), 5.8-6.3 (m.1H), 6.5-7.6 (m.8H) 

(b) In 70 ml of dried methylene chloride was dissolved 3.6 g of the above obtained 11-hydroxydibenz- 
[b,e]oxepine. and 3.0 g of thionyl chloride was then added dropwise thereto under cooling with ice. After 

55 stirring at room temperature for 1 hour, the excessive solvent and thionyl chloride were distilled off under 
reduced pressure. 

Furthermore, the residue was dissolved in 40 ml of methylene chloride, and the liquid was then added 
to a solution in which 8.8 g of anhydrous piperazine was dissolved in 90 ml of methylene chloride, followed 

21 
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TO 



by s =i rsSrr by »■*«. * *. » was w ashed w ater an, 

WaS itter ^"solvent was distilled off. the liquid was purified with a silica gel column f™™^f* 
an effluent solvent of chlorofornr.methano. = 20:1 . in order to obtam 3.2 g of u-p.pera2.no45.il - 
dihydrodibenzo[b.e]oxepine. - , , , u % e a t ■> / m nw\ 

NMR appm (CDCb): 2.1 (S.IH). 2.2-3.0 (m.8H). 3.8 (S.1H). 4.6 (d.1H). 6.7 (S.1H). 6.8-7.3 (m BH 

(c Following me same procedure as in Example i-(b), 2.5 g of the above synths.ze TZZTZ 
compound and 1.1 g of the epoxy compound synthesized in Example Ma) were subjected to reacton and 
Si mereby obtaining 2.6 g of 5.t3-(4-(6,il-dih y drodiben ZO [b.elox e p.ne-il-yl)p. P era 2I ne-l-y.)-2- 

hydroxypropoxylquinoline. 

ixa r \- idnn 3<m 2800 1615 1590.1570,1480,1450.1270 
iTlpp^^^S 39 (s,H). 4,5-4.3 (m,H). 4.7 (d,1H). 6.8 (t.4H>. 7.0-7.4 (m,8H). 7.55 
(UH). 7.7 <d.lH), 8.55 (d,1H), 8.55 (d.1H) 



rs 



Example 7 

20 5-[3-(4-(Diphenyl-hydroxymethyl)piperidine-1-yl)-2-hydroxypropoxy]quinorine 

Reaction and treatment were carried cut using 0.4 g of the epoxy £ 
la) and 0 6 g of 44diphenyl-hydroxymethyl)piperidine in accordance vntti the same 'procedure as in 
ExaTple .-(b), in order to obtain 0.75 g of 5-[3-<4-<di P h 9 nyl-h y dr 0 x y metny«) P .pend.ne-i-yl>-2- 

25 hydroxypropoxylquinoline. 

iq /KRri- TWO 2925 1610 1580. 1568, 1265 1095. 790, 740. 695 

STJ m,4 6 i?; 2 .09 |m,H, 2.3-2.5 (m.2H). 2,-2.7 (m.H). 2*5 <g1H> ; ^ g ,1H) X 
(br.2H) 4.0-4.25 (m,3H). 6.80 <d.1H), 7.15 (m.2H). 7.2-7.35 (m.5H), 7.4-7.6 (m.5H). 7.66 <d.1H). 8.53 (dd.1H). 
8.81 (dd.1H) 



Example 8 



as s-[3-(4-(2.2-0iphenylacetyl)pipera2ine-l-yl)-2-hydroxypropoxyh2-methoxyquinoline 

<a) Reaction and treatment were carried out using 1.6 9 of 5-hydroxy-2-methox y quinoline in accordance 
with Z same procedure as in Example Ha), in order to obtain 

NMR appm fCOCb): 2.82 (dd.lH). 2.95 (t.1H), 3.4-3.5 (m.lH). 4.0-4.2 (m,1H). 4.06 (S.3H), 4.38 (dd,1H). 6.71 
4<j (ddlH) 6 86 (d.lH). 7.4-7.55 (m,2H). 8.42 (d,1H) A 

(m,1 H), 6.85 (d.lH), 7.0-7.8 (m.14H). 8.34 (d,1H) 



so 



55 



Example 9 

5-[3-(4-(Dibenzosuberane-5-yl)piperazine-1-yl)-2-hydroxypropoxy>2-methoxyquinoline 

Reaction and treatment were carried out using 0.7 g of the epoxy compound synthesized in Example 8- 
(a) and 0.92 g of the dibenzosuberanylpiperazine compound synthes.zed .n Example 2-(a). in order to 
obtain 1 .22 g of the desired compound. 

IR ,rm-' (KBrV 3040 3000 2920. 2800. 1610, 1595. 1570. 1430. 1395. 1310. 1200 

1r {pP m SS?2Sb" .12H). 3.9-4.2 (m.6H). 4.05 (S.3H). 6.71 (dd.lH), 6.84 (d.lH), 7.0-7.3 (m.8H). 
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7.4-7.52 (m.2H). 8.27 (d.1H) 



Example 10 
5 " 

5-{3-lN-(2-(N-Diphenylnnethyl-N-ethylarTiino)ethyl)-N-ethylamino]-2-hydroxypropoxy)quinoline 

(a) Reaction and treatment were carried out using 21 g of N.N'-diethylethyienediamine and 7.3 g of 
•o diphenylmethyl chloride in accordance with the same procedure as in Example 3-(a), in order to obtain 4.2 

g of N-diphenylmethyl-N.N-diethylethylenediamine. 

NMR Sppm (CDCb): 0.9-1.4 (m,6H), 2.4-3.2 (m.8H), 4.8 (S.1H), 7.1-7.8 (m.lOH) 

(b) Reaction and treatment were carried out using 1 .52 g of the above synthesized diamine compound 
and 1.08 g of the epoxy compound synthesized in Example 1-(a) in accordance with the same procedure as 

(5 in Example l-(b), in order to obtain 0.5 g of 5-(3-f.N-(2-(N-diphenylmethyl-N-ethylamino)ethyl)-N- 
ethylamino]-2-hydroxypropoxy)quinoline. 
IR »cm- (KBr): 3400. 1630. 1590. 1450, 1410, 1280. 1100 

NMR «ppm (CDCIj): 1.0 (m,6H). 2.3-2.9 (m.lOH), 3.95-4.2 (m.4H). 6.85 (d.lH), 7.0-7.85 (m,iiH), 8.55 
(d.lH). 8.9 (d.lH) 



Example n 

25 5-[3-(4-{2,3.3 .4 -Tetramethoxydiphenylmethyl)piperazine-1-yl)-2-hydroxypropoxy]quinoline 

(a) Following the same procedure as in Example 6-(b), reaction and treatment were carried out using 
3.45 g of 2.3,3 .4 -tetramethoxybenzohydrol in order to obtain 3.1 g of N-(2,3,3 ,4 -tetramethoxydiphenyl- 
methyOpiperazine. 

30 NMR {ppm (CDCI 3 ): 1.9 (S.1H). 2.35 (s.4H), 2.85 (t,4H), 3.8 (s,12H). 4.7 (s,1H), 6.75 (m.2H), 7.0 (m.3H). 7.25 
(s,1H) 

(b) Following the same procedure as in Example 1-(b), reaction and treatment were carried out using 
3.1 g of the above synthesized piperazine derivative and 0.86 g of the epoxy compound synthesized in 
Example l-(a), in order to obtain 1.82 g of 5-[3-(4-(2,3,3 ,4 -tetramethoxydiphenylmethyl)piperazine-l-yl)-2- 

35 hydroxypropoxyjquinoline. 

IR rem- (KBr): 3400. 2920, 1640. 1595, 1520, 1480, 1420, 1280 

NMR Sppm (CDCIj): 1.8-2.3 (m, 1H). 2.3-2.9 (m,10H), 3.5-4.0 (S.12H). 4.05-4.4 (m.3H). 4.7 (s,1H). 6.75 
(q,2H), 6.85 (d,1H), 6.95-7.1 (m,3H), 7.25 (s,1H). 7.35 (q.1H), 7.55 (t,1H). 7.7 (d.1H). 8.55 (d.1H), 8.9 (q.1H) 

40 

Example 12 

3-Ethyl-5-{3-(4-diphenylmethylpiperazine-1-yl)-2-hydroxypropoxy]quinoiine 

45 

In 10 ml of DMF was dissolved 750 mg of 3-ethyl-5-hydroxyquinoline. and 180 mg of 60% sodium 
hydride was then added thereto. The solution was stirred at 50 'C for 30 minutes, and 1.25 g of 
epichlorohydrin was then added thereto, followed by stirring at 90* C for 3 hours. Afterward, the solvent was 
distilled off. and the residue was dissolved in chloroform and was then washed with water. The chloroform 

so layer was dried and concentrated, and this residue was dissolved in 10 ml of ethanol. Furthermore, 750 mg 
of N-diphenylmethylpiperazine was added thereto, and the liquid was then heated under reflux for 3 hours. 

The solvent was then distilled off, and the residue was purified through a silica gel column chromatog- 
raph by the use of an effluent solvent of chlorofoimmethanol 3 50:1 , thereby obtaining 800 mg of 3-ethyl-5- 
[3-(4<liphenylm9thylpiperazine-1-yl)-2-hydroxypropoxy]quinoline. 

55 IR vcm-' (KBr): 3450. 2805. 1600. 1578, 1450. 1262. 1090. 742. 70S 

NMR ippm (COCI 3 ): 1.32 (t.3H). 2.3-2.85 (m,12H). 4.0-4.25 (m.4H), 6.80 (d.1H). 7.1-7.28 (m,6H). 7.37-7.5 
(m.5H), 7.64 (d.1H), 8.28 (d,1H). 8.73 (d,1H) 
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Example 13 

5-(3-<4-(diphenylmethylene)piperidine-l-yl)-2-hydroxypropoxy]quinoline 

5 Follow,™ the same procedure as in Example Hb). reaction and treatment were carried out using 1 .25 
g of 4-(d iP henylmethylene)piper,dine, thereby obtaining 0.96 g of the desired ^pouml. 
NMR ipprn <CDCb): 2.3-3.0 (m.lOH). 4.1-4.4 (m.3H), 6.87 (d.1H). 7.0-7.5 (m.UH), 7.5-7.8 <m,2H). 8.5 8.75 
(m.1H). 8.75-9.0 (m.1H) 

10 

Example 14 

,s 5-l3-(4-(Diphenylmethyl)piperidine-i-yl>2-hydroxypropoxy}quinoline 

Following the same procedure as in Example 1-(b). reaction and treatment were carried out using 1.09 
q of 4.(diphenylmethyl)piperidine. thereby obtaining 0.14 g of the desired compound. 
NMR fppm (CDC.3 + DMSO-d 5 ): 1.6-1.9 (m,4H). 2.3-2.5 *™-^ 7 ^J-™^* ^ 
20 ,m.iH| 3.3-3.7 (m.3H>, 4.1-4.3 (m.2H>. 4.55-1.75 (m.1H). 6.83-6.94 <m.1H). 7.68-7.70 (m.13H). 8.6-8.7 

(m.!H|. 8.84-8.92 (m,lH) 



Example ^5 

25 

5-[2-Hydroxy-3-(4-(phenyl-2-pyridylmethyl)piperazine-1-yl)propoxy]quinoline 

Following the same procedure as in Example 1-(b), reaction and treatment were carried out using 0.93 

(m.1 2H>. 8.52 (d.1 H). 8.58 (d.1 H). 8.90 (dd.1 H) 
35 Example 16 

5-[3-(4-(2.2-Diphenylacetyl)piperazine-1-yl)-2-hydroxypropoxy]quinoline 



40 



Following the same procedure as in Example 1-(b). reaction and treatment were carried out using 0.85 
fl J^Tc^Ji synthesized in Example 1-(a) and 1.12 g of N^-diphenylacetyDpiperaz.ne to 

^ 5 1 ppm 9 ^O^^S^S (m.5H), ,3-3, (m.3H), 3.6-3. (m, 2 H), 4.05..25 (m,H, 5,8 
(S.1H). 6.83 (d.1H). 7.1-7.45 (m,11H), 7.57 (t.1H). 7.69 (d.1H). 8.4-8.55 (m.lH) 



45 

Example 17 



so 5-[3-(4-(2,2-Diphenylethyl)piperazine-1 -yl)-2-hydroxypropoxylquinolin9 

Following the same procedure as in Example 1-(b). reaction and treatment were carried out using 0.85 
g of 2 m compound synthesized in Exampte 1-(a) and 1.07 g of W-diphenylethyDp.perazme to 

obtain 1.2 g of the desired compound. „„,, J4U x 7.n.T-mi«,m a. a*. 

55 NMR Jppm (CDCb): 2.3-2.75 (m.lOH). 257 (d,2H). 4.0-4.25 (m.4H). 6.85 (d.lH). 7.10-7.70 (m,13H), 8.45- 

8.55 (m.lH). 8.80-8.92 (m,1H) 
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Example 18 



5-[3-(4-(5-Dibenzosuberanyl)piperazine-l-yl)-2-hydroxypropoxy]-2-chloroquinoline 

5 

(a) Following the same procedure as in Example 1-(a), reaction and treatment were carried out using 
0.8 g of 2-chloro-5-hydroxyquinoline to obtain 0.62 g ol 2-chloro-5-(2,3-epoxypropoxy)quinoline. 
IR »cm- (KBr): 3040, 2980. 2820, 1610. 1580, 1490. 1460. 1395. 1370. 1290, 1260, 1200. 1170. 1140. 
1 130. 1075. 1060. 900. 860. 820, 790, 740 
io (b) Following the same procedure as in Example 1 -(b), reaction and treatment were carried out using 
0.32 g of the above sinthesized epoxy compound and 0.37 g of N-(dibenzosuberanyl|piperazine synthesized 
in Example 2-(a), in order to obtain 0.63 g of 5-[3-(4-dibenzosuberanyl)piperazine-1-yl)-2-hydroxypropoxy]- 
2-chloroquinoline. 

NMFt Sppm (COCI3): 2.15-2.9 (m,12H), 3.9-4.25 (m.6H). 6.75-6.95 (m.1H), 6.95-7.40 <m.9H), 7.58 (d.1H9. 
is 8.47 (d.iH) 



Example 19 

20 

5-(3-(4-(Diphenyl-hydroxymethyl)piperidine-1-yl)-2-hydroxypropoxy)-2-chloroquinoline 

Following the same procedure as in Example 1-(b), reaction and treatment were carried out using 0.31 
g of the epoxy compound synthesized in Example 18-(a) and 0.35 g of 4-(diphenyl-hydroxymethyl)- 
25 piperidine to obtain 0.52 g of the desired compound. 

NMFt Sppm (COCIj): 1.35-1.6 (m,4H). 1.95-2.7 (m,6H), 2.8-3.0 (m.1H), 3.0-3.2 (m.1H), 4.0-4.25 (m,3H). 6.8- 
6.9 (m.lH), 7.1-7.65 <m.13H). 8.48 (d,1H) 



30 Example 20 



5-[3-(4-5-Dibenzosuberenyl)piperazine-l-yl)-2-hydroxypropoxy]quinoline 

as Following the same procedure as in Example 1-{b), reaction and treatment were carried out using 0.4 g 
of the epoxy compound synthesized in Example 1-(a) and 0.6 g of N-(dibenzosuberenyl)piperazine to obtain 
0.85 g of the desired compound. 

NMFt «ppm (CDCb): 1.9-2.7 (m.10H). 4.0-4.25 (m,3H), 4.29 (s,1H), 6.82 (d,1H), 6.96 (s,2H), 7.15-7.80 
(m,11H), 8.40-8.50 (m.1H), 8.80-850 (m.lH) 

40 

Example 21 



45 2.4-Dimethyl-5-(3-(4-(6,1l-dihydrodibenzo[b,e]oxepine-l1-yl)piperazine-1-yl)-2-hydroxypropoxy]quinoline 

Following the same procedure as in Example 5-(c), reaction and treatment were carried out using 0.8 g 
of 2.4-dimethyl-5-hydroxyqunoline prepared in Example 5-(b) and 1.04 g of 11-piperazino-6,11-dihydro- 
dibenzo[b,e]oxepine prepared in Example 8-(b), in order to obtain 1 .6 g of the desired compound. 
50 IR rtm" (KBr): 3400, 1630, 1594, 1440, 1380, 1260 

NMR Sppm (CDCb): 2.25-2.6 (m,10H), 2.6 (s,3H), 2.85 (s.3H), 3.9 (S.1H), 4.05-4.25 (m,3H), 4.7 (d,1H). 6.8 
(m,4H), 6.95 (S.1H), 7.05-7.35 (m.6H), 7.5 (t.lH), 7.6 (d,1H) 



55 Example 22 



5-[3-(4-(Dibenzosuberane-5-yl)piperazlne-1-yl)-2-hydroxypropoxy]-2,4-dimethylquinoline 

25 
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blowing the same procedure as in Exampie « "j 

of 2 4-dimethyl-5-hyroxyquilne synthes.zed in Example 5-(b) and 1.04 g ot aiuwu 



<m.9H>. 7.48 (t.1H). 7.59 (d.lH) 
Example 23 



10 



35 



40 



5-[3-(4-Oiphenylmethylpiperazine-1-yl)-2-hydroxypropoxy]-6-methyiquinoiine 

, a » in ?n mi nf a 80% aaueous sulfuric acid solution were dissolved 3.48 g of 3-amino-6-methylphenol, 
5.5 2 5 SceLT/n; iTs^-nitrobenzene sulfonate, and me .iquid was then heated with stirnng 

* 1 AtocoolJnMne liquid was neutralized with an aqueous sodium hydroxide solution to a P H of 8 to B. 
Z resS Sueous layer was removed therefrom by fixation, and the residue was men d-ssoived ,n 

by the use of an effluent solvent of ch.oroform:methanol=25:1. thereby obtam.ng 0.17 g of 5 hydroxy 6 

methylquinolina and 1.6 g of 7-hydroxy-6-memyiquinohne. 

5-Hydroxy-6-memylquinoline: 

and 4.2 ml of triethylamine was men added thereto. «« ..nrter reduced 

The liquid was heated under reflux for 2 hours, and the solvent was then debited off _unde. _ reduc «, 
oressure The residue was purified by a silica gel column chromatograph to obtam 2 9 g of 4-(3 chloro 2 
S'droxypropy.^ and 2.8 g of 4-( 2 . 3 -epox yP ro Py .)-l-di P heny.meth y .p 1 peraz,ne. 

-j-O^hloro-a-hydroxypropyD-l-diphenylmethylpiperazme: 
NMR appm (CDCb): 2.2-2.9 (m,10H). 3.5-4.0 <m.3H). 4.20 <S,1H). 7.0-7.5 (rn.lOH) 
4-<2.3-Epoxypropyl)-l-diphenylmethylpiperazine: , ntJ > 

pj^ SW («) ™> ** mg of 4.(3.cMoco.2*»*0«».opyi)-1-oit*="y'»"»'y»">«»"« " 

««.!y obtain .00 m, « HW^ylm*,.^™.^..,,^ 

rrSlwH. (-10".. 3-7 *» «*■ « 3 

7.7-7.0 (m.l2H). 7.88 (d.1H). 8.60 (dd.1H), 8.86 (dd.lH) 



Example 24 



50 



55 



5-[3-(4-Oiphenylmemytpipera2ine-1-yl)-2-hydroxypropoxyh8-methylquinoline 

(at Followino me same procedure as in Example 23-(a). reaction and treatment were carried out using 
3.9 ^ t:^ZZZToi. 7 m. of g.ycerol. 8.7 g of sodium 29 * * 

80% aqueous sulfuric acid sofution in order to obtain » ^ * ToCs 1H) 

NMRippm <DMS0-d e ): 6.8 (d.1H). 7.3 (d.1H), 7.3 (dd.lH). 8.5 (dd.1H). 7.8 (dd.lH). 10.0 (br.s.lH) 

(sSSSiS^Lm Procedure as In Example 23-<c), reaction and treatment were earned out usmg 

26 
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360 mg ol the above synthesized 5-hydroxy-8-methylquinoline, 1.39 g o( 4-(3-chloro-2-hydroxypropyl)-l- 
diphenylmethylpiperazine and 300 mg of t-BuOK in order to obtain 120 mg of 5-[3-(4- 
diphenylmethylpipera2ine-1-yl)-2-hydro>ypropoxy]-8-methylquinoline. 

IR vcm" ! (KBr): 3350, 2900. 1610. 1580. 1540. 1430, 1360. 1270. 1230, 1200. 1080, 900, 800. 740. 690 
s NMR Sppm (CDCb): 2.4-2.7 (m.10H), 3.79 (br.s.lH). 4.0-4.2 (m,3H). 4.2 (S.1H), 6.7 (d,1H), 7.1-7.4 (m,12H), 
8.5 (dd.lH). 8.9 <dd.1H) 



Example 25 
to ~ 

5-[3-(4-Oiphenylmethylpiperazine-1-yl)-2-riydroxypropoxy]-8-methoxyquinoline 

(a) Following the same procedure as in Example 23-(a), reaction and treatment were carried out using 
75 2.25 g of 3-amino-4-methoxyphenol. 3.7 ml of glycerol and sodium m-nitrobenzene sulfonate to obtain 180 

mg of 5-hydroxy-8-methoxyquinoline. 

NMR ippm (CDCI 3 +DMSO-dB): 4.0 (s.3H). 6.90 (s,2H), 7.41 (dd.lH). 8.58 (dd.lH), 8.90 (dd.lH), 9.30 
(br.1H) 

(b) Following the same procedure as in Example 23-(c), reaction and treatment were carried out using 
20 180 mg of 5-hydroxy-8-metrioxyquinoline to obtain 140 mg of 5-[3-<4-diphenylmethylpiperazine-l-yl)-2- 

hydroxy-propoxy]-8-methoxyquinoline. 

IR ocm- (KBr): 3360. 2500, 1620, 1580, 1540. 1470. 1440, 1400. 1370. 1280, 1100, 900, 800. 730 

NMR Sppm (CDCh): 2.5-2.8 (m.lOH), 3.28 (br.s.lH). 4.03 (s.3H). 4.0.-4.2 (m,2H), 4.24 (S.1H). 6.77 (d.1H). 

6.90 (d.lH). 7.15-7.45 (m.11H), 8.54 (dd,1H), 8.93 (dd.lH) 

25 

Example 26 

30 5-(3-(4-Diphenylmethylpiperazine-l-yl)-2-hydroxypropoxy)-8-nitroquinoline 

Following the same procedure as in Example 23-(c>. reaction and treatment were carried out using 1 80 
mg of 5-hydroxy-8-nitroquinoline to obtain 15 mg of the desired compound. 

IR rem" 1 (KBr): 3350, 2900, 2400, 1610. 1570. 1510. 1420, 1310, 1270. 1180. 1080, 1000. 900, 730 
35 NMR ippm (CDCIa): 2.5-2.9 (m.10H), 4.2-4.3 (m,4H), 6.7 (d.1H). 7.1-7.4 (m,1 1H), 8.2 (d,1H), 8.7 (dd.lH), 9.1 
(dd,1H) 

Example 27 

AO 

5-[3-(4-Diphenylmethylpiperazine-1-yl)-2-hydroxypropyiamino]quinoline 

In 20 ml of chloroform were dissolved 1.11 g of 5-aminoquinoline and 1.19 g of 4-{3-chioro-2- 
45 hydroxypropyl)-l-diphenylmethylpiperazine, and the liquid was then heated at a temperature of 180 to 
200* C for 4 hours in an autoclave. 

The reaction liquid was then concentrated, and the residue was purified through a silica gel column 
chromatograph by the use of ethyl acetate as an effluent solvent thereby obtaining 460 mg of 5-[3-(4- 
diphenylmethylpiperazine-i-yl)-2-hydroxy-propylamino]quinoline. 
so IR »cm-' (KBr): 3220. 2500. 1620, 1570, 1510. 1410. 1330. 1290. 1010 

NMR Sppm (CDCI 3 ): 2.2-2.8 <m,10H), 3.1-3.5 <m,2H), 3.6 (br.1H). 4.0-4.2 (m.lH). 4.21 (s.lH). 5.1 (br.lH), 
6.57 (d,1H). 7.1-7.5 (m,12H). 8.25 (d,1H). 8.84 (d.1H) 

55 Example 28 

5-[3-(4-Diphenylmethylpiperazine-l-yl)-2-hydroxypropylamino]-8-methoxyquinoline 

27 
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Following the same procedure as in Example 27. reaction and treatment were earned out us.ng 1.31 g 
of S^ nts-rletho.yquL.ine and 1.23 g of 4.(3<h,oro-2-hydroxyprop y l)-1-^ t0 
obtain 200 rr.g of ^ diphenylmethy^peraane-l-y.^-hyd^^ 
in rm- iKHrt- 1150 2900 2780 1600 1580. 1470. 1440. 1390. 1270. 1090. 990. 730. 690 
ITJ^^^T™ « 3-09 (dd,H). 3.30 ,dd,H). 4.0 <s.3H, 40-4.2 ,m,H, 4,2 (s,H). 4, 
(br.iHJ. 6.54 (d.1H). S.92 (d.lH). 7.1-7.4 (m.11H). 8.25 (dd.lH). 8.90 (dd.1H) 



Example 29 



S-O-lA-Dmhenylmethylpiperazine-l-yD-^hydroxvpropoxyl-S^hloroquinoline 

Following me same procedure as in Example 23-(c). reaction and treatment were carried cut using 0.64 

Tc^^o2^7m\eoo, 1580. isoo. 1250. 1150. 1080. ,000 

HwJ!?C^™™W ^ (m^H). 4.22 <S,H, 6.70 (d,H). 7.07-7.45 (m,11H, 7,7 
20 (dJH). 8.58 (dd.iH), 9.02 (dd.lH) 



Example 30 



N-[3-(4-Diphenylmethylpiperazine-1-yl)-2-bydroxypropyl>N.methyl-5-quinolineamine 

(a) With 72 g of 5-aminoquinoline was mixed 40 ml of ethyl orthoformate. and the liquid was then 
heated Sr reflux Sr S^urs An excessive amount of ethyl orthoformate was distil.ed oft and the residue 
» ™1^£Z n 250 ml of anhydrous ethanol. Afterward. 3.8 g of sodium boron hydnde was added 
ZT^ZVg with ice. The liquid was allowed to stand at room temperature ovem,ght, and ,t was 

The"a«eT was extracted with methylene ch.oride. and the extract ^.j^J^^l 
35 salt. The solvent was distilled off. and the residue was then washed wrth ether to obtam 3.3 g of 5 

SCTS^S (d.3H). 4.4 (dr,1 H), 6.6 (dd.lH). 7,-7.7 (m.3H). 8.2 (dd.1H). 8.8 (dd,H) 

(b ,n ! ml o THF was dissolved 0.59 g of the above synthesized 5 -(methy.am 1 no)qu l no,,ne and 2^36 
mi of a i 6 wi n-BuLi hexane solution was added thereto under cooling with ice. Next, a solution was added 
«, I e w had" dissolving ,.42 g of ^-oro-2^ 

oioerazine in 8 ml of THF Furthermore. 2.36 ml of a 1.6 M n-BuU hexane solution was added thereto and 
Te [Sd was men a,,owed to stand at room temperature overnight. The reaction liquid was added to an 
aqueous ammonium chloride solution and was then extracted with methy ene cWonde. 

The extract was dried with anhydrous magnesium sulfate and was then concentrated, and the residue 

hydroxy propyl]-N-methyl-5-quinolineamine. 

4.20 (s 1H). 7.0-7.5 (m.l2H). 7.S8 (dd.lH). 7.85 (d.lH). 8.69 (d.lH). 8.86 (d,1H) 



so 



ss 



Example 31 



5-[3-(4-Diphenylmemylpiperaane-1-yl)-2-hydroxypropylthio!quinoline 

. Following the same procedure as in Example 23*). reaction and treatment were carried out using 220 
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mg of 5-quinolinethiol and 1.2 g of 4-(3-chloro-2-hydroxypropyl)-1-(diphenylmethyl)piperazine, in order to 
obtain 130 mg of 5-[3-<4-diphenylmethylpiperazine-l-yl)-2-hydroxypropylthio]quinoline. 
NMR 5ppm (CDCb): 2.2-2.7 (m.lOH). 3.0-3.1 (m.2H). 3.9 (m.1H), 4.20 (s,1H), 7.1-7.8 (m.13H), 8.00 (d.lH). 
8.75 (d.1H), 8.93 (d,1H) 



Example 32 



'0 5-{3-(4-Oiphenylmethylpiperazine-1 -yl)propoxy]quinoline 

(a) Following the same procedure as in Example l-(a), reaction and treatment were carried out using 
1.0 g of 5-hyroxyquinoline, 2.1 g of 1 ,3-dibromopropane and 0.78 g of t-BuOK as a base, in order to obtain 
0.65 g of 5-(3-bromopropoxy)quinoline. 
(5 (b) Following the same procedure as in Example i-(b), reaction and treatment were carried out using 
0.65 g of the above synthesized bromo-compound and 0.62 g of N-diphenylmethylpiperazine, in order to 
Obtain 0.65 g of 5-[3-(4-diphenylmethylpiperazine-1-yl)propoxy]quinoline. 
IR rem- (KBr): 3400. 1600, 1450. 1420, 1380, 1280. 1100 

NMR Sppm (CDCb): 2.0-2.15 (t.2H), 2.3-2.7 (m.lOH), 4.15 (t,2H), 4.23 (S.1H), 6.81 (d.lH), 7.16-7.7 (m,13H). 
20 8.55 (d.1H), 8.88 (d,1H) 



Example 33 

25 

5-[4-(4-Diphenylmethylpiperazine-l-yl)butoxy]quinoline 

Following the same procedure as in Example 32-(a), reaction and treatment were carried out using 1 .0 g 
of 5-hydroxyquinoline and 2.3 g of 1,4-dibromobutane to obtain 0.78 g of 5-(4-bromobutoxy)quinoline. 
30 Furthermore, the same procedure as in Example 32-(b) was repeated with the exception that 0.7B g of N- 
diphenylmethylpiperazine was used, in order to perform reaction and treatment, so that 0.8 g of the desired 
compound was obtained. 
IR .-cm - ' (KBr): 3420, 1635. 1595, 1415, 1280 

NMR ippm (CDCb): 1.7-2.1 (m,4H), 2.3-2.8 (m,10H). 4.1-4.3 (m.3H), 6.8 (d.lH), 7.1-7.8 (m,13H), 8.55 
35 (d,1H). 8.9 (d.1H) 



Example 34 

40 

5-[2-(4-Diphenylmethylpiperazine-1-yl)ethoxy]quinoline 

Following the same procedure as in Example 32-(a), reaction and treatment were carried out using 1 .05 
g of 5-hydroxyquinoline and 2.04 g of 1 ,2-dibromoethane to obtain 0.2 g of 5-(2-bromoethoxy)quinoline. 
45 Furthermore, the same procedure as in Example 32-(b) was repeated with the exception that 0.2 g of N- 
diphenylmethylpiperazine was used, to perform reaction and treatment, so that 0.1 g of the desired 
compound was obtained. 

NMR «ppm (CDCb): 2.4-3.2 (m,10H), 4.2-4.5 (m,3H). 6.85 (d.lH), 7.1-7.8 (m.13H), 8.5 (d,1H), 8.9 (d,1H) 

so 

Example 35 



5-{3-(4-Diphenylmethypiperazine-1 -yl)propionamido]quinoline 

(a) In 60 ml of methylene chloride was dissolved 4.5 g of 5-aminoquinoline. and 10.5 g of 3- 
chloropropionyl chloride and 9 g of triethylamine were then added thereto. After the liquid was allowed to 
stand at room temperature overnight, a 1 N aqueous sodium hydroxide solution was added to the liquid. 

29 
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10 



and the latter was then extracted with methylene ch.oride. The extract was washed twice with an aqueous 
S£ b-ca b^nate solution, was then dned. and was concentrated to obtain crystals. The latter were 
Shed rhTemylene chlonde. and filtered to obtain 2.2 g of 5-(3-ch.oroprop,onam 1 doX,u l no. 1 ne ,n a 
crystalline state. 

NMR appn, <CDC,3>: 2.9 <UH). 3.3 (,1H). 3.9 ^7™^™**™^^ chl0 ro-compound 

<b) Following the same procedure as in Example 1-(b), 1.1 g ot tne aoove synmea ~ K 
and 12 g of N-diphenylmethylpiperazine synthesized in Example l-<b) were reacted and treated ,n an 
ethanol solvent to obtain 1.0 g of 5-[3-(4-diphen y .methylpiperazine-l-yl)pro P ionam 1 de)]qumoi,ne. 
IR ,cm- (KBr): 3420. 2580. 1690. 1630, 1600. 1550, 1420. 1370 1280 

NMR 6 p P m (CDCb): 2.4-3.9 (m.12H). 429 (S.1H), 7.1-7.5 (m.1 1H). 7.69 <t.1H). 7.88 (d.lH). 8.21 (d.lH). 8.35 
(d.1H). 8.92 (d.lH). 11.09 (S.1H) 



15 



Example 36 

5-[3-(4-Dibenzosuberane-5-yl)piperazine-1-yl)propionamido]quinoline 

Fo.low.ng the same procedure as in Example l-(b). 1.1 g of the ^TT^TT^ 
Example 35-(a) and 1 32 g of N-pbenzosuberane-S-yOpiperazine synthesized in Example 2 a) were 
JacTed anc HreLeTin an etnano. solvent to obtain 1.6 g of SWibenzosuberany.piperaz.ne-LyDprop.on- 
amido]quinoline. 

IR.cm"' (KBr): 3400. 2620. 1690. 1630. 1590, 1530, 1410. 1280 773 «im 792 (d1H) 

NMR 5ppm (CDCI,): 2.2-3.0 (m.HH). 3.9-4.1 (m,3H), 7.0-72 (m,8H). 7.50 (dd.1H). 7.73 (t.1H), 7.92 (d.lH). 
8.20 (d.1H), 8.46 (d.lH), 9.01 (d.lH). 11.1 (S.1H) 



Example 37 



30 



36 



40 



5-[N-Methyl-(3-(4-diphenylmethylpipera2ine-1-yl)propionamido)]quinoline 

in 30 ml of methylene chloride was dissolved 474 mg of 5-(memy.^ino>quino8ne syn*estzed in 
c JLit\n and 850 ma of 3-chloropropionyl chloride and 0.5 ml of tnethytamme were added thereto at 
ITL^T^^l ^Z tem/erature overnight, a 1 N aqueous sodium 
was the7added to the liquid so as to alkalinize it. The alkaline liquid was extracted w.th methylen chkxide. 
Ztoe wfs trl washed t^ce with an aqueous sodium bicarbonate so.ut.on and dned w,m 
^hy^rous Magnesium sulfate. The solvent was distilled off under reduced pressure and 756 mg of N- 
X;methyV.pera^ne was added to the res^The --^^ 
solvent in accordance with the same procedure as in Example 1-(b) to obtan 880 mg Of 5HN-methyi 0(4- 
diphenylmethylpiperazine-1-yl)propionamido)lquinoline. 

,34 ,,». «. ™* r.» mm. 

8.1-8.2 (m.2H). 8.97(dd.1H) 



4S 



Example 38 



50 5-[N-Methyl-(3-(4-dibenzosuberane-5-yl)propionamide)]quinoline 
dibenzosuberanylpiperazine-l-yl)-propionamide)lquinoline. 



30 
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3.8-4.0 (m.2H). 7.0-7.7 (m.13H), 8.1-8.15 (m.2H), 8.98 <dd,1H) 



Example 39 



5-[N-Acetyl-(2-acetoxy-3-(4-diphenylmethylpipera2ine-l-yl)propylamino)]quinoline 

In 4.5 g of acetic anhydride was dissolved 1.0 g of 5-[3-(4-diphenylmethylpiperazine-1-yl)-2- 
w hydroxypropylaminojquinoline synthesized in Example 27, and the liquid was then allowed to stand 
overnight. Afterward, the liquid was poured into an aqueous sodium bicarbonate solution, and it was then 
extracted with methylene chloride. The extract was dried with anhydrous magnesium sulfate and then 
concentrated, and the residue was purified through a silica gel column chromatograph by the use of ethyl 
acetate as an effluent solvent to obtain 1 .05 g of the desired compound. 
J5 NMR ippm (COCIa): 1.69 (s,3H). 1.77 (s,3H), 2.1-2.7 (m,8H), 3.37 (dd,1H), 3.69 (dd,1H), 4.10 (S.1H). 3.34 
(dd,1H), 3.61 (dd.lH), 4.61 (dd.iH) 



Example 40 



5-[N-Acetyl-(3-(4-diphenylmethylpipera2ine-l-yl)-2-hydroxypropylamino)]quinoline 

In a mixed solvent of 10 ml of methanol and 5 ml of water were dissolved 0.55 g of 5-[N-acetyl-(2- 
25 acetoxy-3-(4-diphenylmethylpiperazine-l-yl)propylamino)]quinoline and 0.5 g of potassium carbonate, and 
the liquid was allowed to stand at room temperature overnight. The liquid was extracted with methylene 
chloride, and the extract was then dried with anhydrous magnesium sulfate and was concentrated to obtain 
0.5 g of the desired compound. 

NMR ippm (CDCb): 1.74 (s.3H), 2.1-2.9 (m.lOH), 3.4-3.6 (m.1H). 3.8-4.2 (m.3H), 7.1-7.8 (m,13H), 8.1-8.3 
30 (m.2H), 8.96-8.99 (m,1H) 



Example 41 

35 

2-Chloro-5-[3-(4-diphenylmethylpiperazine-1-yl)-2-hydroxypropoxy]quinoline 

Following the same procedure as in Example 23-(c). reaction and treatment were carried out using 1 g 
of 2-chloro-5-hydroxyquinoline and 2.88 g of 4-(3-chloro-2-hydroxypropyl)-1-diphenylmethylpiperazine syn- 
40 thesized in Example 23-<b). in order to obtain 1.39 g of 2-chloro-5-[3-(4-diphenylmethylpiperazine-l-yl)-2- 
hydroxypropoxy]quinoline. 

NMR Sppm (OMSO-ds): 2.2-2.4 (m,4H), 2.4-2.7 (m,6H), 3.9-4.3 (m,4H). 4.91 (s,1H). 6.9-7.7 (m,14H), 8.64 
<d.1H) 

45 

Example 42 



5-[3-(4-Diphenylmethylpiperazine-1-yl)-2-hydroxypropoxy}-2-methoxyquinoline 

so 

Following the same procedure as in Example 23-(c), reaction and treatment were carried out using 0.6 g 
of 5-hydroxy-2-methoxyquinoline and 1.93 g of 4-(3-chloro-2-hydroxypropylH-diphenylmethylpiperazine 
synthesized in Example 23-<b), in order to obtain 1.2 g of 5-{3-{4-diphenylmetriylpiperazine-1-yl)-2- 
hydroxypropoxyJ-2-methoxyquinoline. 
55 NMR ippm (DMSO-de): 2.2-2.7 (m,4H). 2.4-2.7 (m,6H), 3.9-4.15 (m.6H). 4.19 (s,1H). 4.83 (S.1H). 6.75-6.9 
(m,2H). 7.05-7.55 (m,l2H). 8.46 (d,1H) 
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Example 43 



10 



5-t3-<4-D l phenylmethylpipera 2 ine-1-yl)-2-hydroxypropoxy]isoquinoline 

5.|2>«po«vp™po»V lisoquMne «!** -» I» *»ir.d produa «at °bta,ned ,n an oly slate « an amount 

oTphen^ wWch ^ intend6d ^ ° btamed 

in an powdery state in an amount of 0.7 g. 

XITcSSS"". ,»,«, «. .».»). — - s, 

(d.1H), 92(d.1H) 



25 



30 



35 



45 



50 



Example 44 

5-[3-(4-(Diben Z osuberane-5-yl)pipera Z ine-i-yl)-2-hydroxypropoxy]isoquinoline 

in 20 ml of ethanol were dissolved 0.93 g of the epoxy compound prepared in Example 43-(a) and 1 .29 

was obtained in an powdery state in an amount of 1 .1 4 g. 

Example 45 

5.[3-(4-Diphenylmethylhomopiperazine-1-yl)-2-hydroxypropoxyIisoquino)ine 

,n 20 ml of ethanol were dissolved 0.74 g of the epoxy compound ^thl 
g of N-diohenylmethylhomopiperazine. and the liquid was then heated under t ^^ 2 ^J i ^ 
y . j-^n^ n« anri thH resultant residue was punfied through a silica gei coiumn 

(d.lH). 8.5 (dd.lH), 9.15 (s,1H) 



55 



Example 46 

4-[3-<4-Diphenylmethylpiperazine-1-yl)-2-hydroxypropoxylquinoline 
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In 50 ml of acetone were dissolved 3.55 g of 4-hydroxy quinoline. 3.4 g of epichiorohydrin and 5 g of 
potassium carbonate, and the liquid was then heated under reflux for 6 hours. After the removal of insoluble 
substances, the solvent was distilled off, and the resultant residue was then purified through a silica gel 
column chromatograph. 

5 On allowing an effluent solvent of chloroform :methanol = 100:1 to flow therethrough, 2.1 g of 4-(2,3- 
epoxypropoxy)quinoline was obtained in an oily state. In 40 ml of ethanol were dissolved 1.6 g of this epoxy 
compound and 2.0 g of N-diphenylmethylpiperazine. and the liquid was then heated under reflux for 2 
hours. After the reaction, the solvent was distilled off. and the resultant residue was purified in a silica gel 
column chromatograph. On allowing an effluent solvent of chloroform:methanol = 50:l to flow therethrough, 

io the desired product 4-[3-(4-diphenylmethylpiperazine-1-yl)-2-hydroxypropoxy]quinoline was obtained in a 
powdery state in an amount of 1.5 g. 

IR pcm~' (KBr): 3400. 2800. 1630. 1580, 1490, 1450, 1230, 1010 

NMR ippm (CDCI3): 2.0-3.0 (m.lOM), 3.5-3.9 (m.lH). 3.9-4.6 (m.3H), 5.85 (d.lH), 6.9-7.8 (m,l4H), 8.1 (d.lH) 

:5 

Example 47 

8-[3-(4-Diphenylmethylpiperazine-1-ylh2-hydroxypropoxy]isoquinoline 

20 

In 15 ml of dried THF were dissolved 80 mg of 8-hydroxyisoquinoline and 204 mg of 4-(3-(chloro-2- 
hydroxypropyl)-1-diphenylmethylpiperazin9 synthesized in Example 23-(b). and 68 mg of potassium t- 
butoxide was further added thereto, followed by stirring at room temperature for 20 hours. The reaction 
liquid was then poured into 15 ml of an aqueous saturated ammonium chloride solution, and extraction was 

25 then performed with 150 ml of methylene chloride. After drying with an anhydrous Glauber's salt, the 
solvent was distilled off, and the resultant residue was purified through a silica gel thin-layer chromatograph. 
Development was carried out by the use of an effluent solvent of chloroform :methanol = 25:1 for the purpose 
of separation and purification, with the result that 8-[3-(4-diphenylmethylpiperazine-l-yl)-2-hydroxy-propoxy]- 
isoquinoline was obtained in an amount of 70 mg. 

30 IR ccm-' (KBr): 3400. 2800. 1570, 1450. 1390, 1280. 1120 

NMR ippm (COCh): 24-3.0 (m,10H). 3.7 <br,s.1H), 4.0-4.5 (m,4H), 6.96 (d,1H), 7.1-7.8 (m,13H). 8.56 (d.lH), 
9.60 (s.1H) 



35 Example 48 



1 -[3-(4-Diphenylmethylpiperazine-1 -yl)-2-hydroxypropoxyJsoquinoline 

40 In 20 ml of of dried DMF was dissolved 1 g of 1-hydroxyisoquinoline. and 0.77 g of t-butoxypotassium 
was further added thereto. The liquid was then heated with stirring at 50 " C for 30 minutes. To the reaction 
liquid was added 1.91 g of epichiorohydrin, and heating was further made with stirring at 90 'C for 2 hours. 
The solvent was distilled off under reduced pressure, and ethanol was added to the resultant residue. 
Afterward, a deposited salt was removed by filtration, and active carbon was then added to the ethanol 

45 solution so as to purify the latter. The amount of the ethanol solution was then adjusted to 30 ml and 1 g of 
diphenylmethylpiperazine was added thereto, and the liquid was then heated under reflux for 2.5 hours. The 
solvent was distilled off. and the resultant residue was then purified by mesns of a silica gel column 
chromatograph. On allowing an effluent solvent of chloroform:methanol = 50:1 to flow therethrough, the 
intended product H3-{4^jiphenylmethylpiperazine-1-yl)-2-hydroxypropoxypsoquinoline was obtained in a 

so powdery state in an amount of 1 .94 g. 

NMR ippm (CDCh): 2.0-2.8 (m.8H), 2.9 (d2H), 3.4-4.5 (m,5H). 6.5 (dd.lH). 6.8-7.9 (m,14H), 8.4 (dd.lH) 



Example 49 

55 

8-[3-(4-Oiphenylmethylpipera2ine-1-yl)-2-hydroxypropoxyl-quinoline 
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In 5 ml of dried THF were dissolved 200 mg of 8-hydroxyquinoline and 319 mg of the piperazine 
compound prepared in Example 23-(b), and 120 mg of potassium t-butoxide was further added thereto. The 
liquid was then stirred at room temperature for 5 days, and 20 ml of a 1 N aqueous sodium hydroxide 
solution was poured into the liquid, followed by extracting with 100 ml of methylene chloride. Afterward, the 

5 methylene chloride solution was washed with a dilute aqueous sodium hydroxide solution, and was then 
dried with an anhydrous Glauber's salt. After the solvent was distilled off. the residue was purified through a 
silica gel column chromatograph. On allowing an effluent solvent of chloroform:methanol = 50:1 to flow 
therethrough, the desired product 8-[3-(4-diphenylmethylpiperazine-l-yl)-2-hydroxypropoxy]-quinoline was 
obtained in a powdery state in an amount of 45 mg. 

to IR i-cm- (KBr): 3350, 2800, 1500. 1450, 1320. 1 1 10 

NMR ippm (COCb): 2.2-3.0 (mjOH), 4.1-4.8 (m.4H), 4.9 (br,s.1H), 7.0-7.8 (m,14H). 8.15 (dd,1H), 8.85 
(d.d.tH) 



is Example 50 



5-[3-(4-Diphenylmethylpiperazine-1-yl)-2-hydroxypropoxylquinoxaline 

20 In 20 ml of dried DMF was dissolved 1 g of 5-hydroxyquinoxaline, and 0.78 g of t-butoxypotassium was 
further added. Afterward, the liquid was heated with stirring at 50* C for 30 minutes. After the reaction, 1.9 g 
of epichlorohydrin was added thereto, followed by heating and stirring at 90* C for 3 hours. The solvent was 
distilled off under reduced pressure and water was then added to the resultant residue, and the liquid 
extracted with 50 ml of chloroform. The chloroform liquid was dried with an anhydrous Glauber's salt, 

25 followed by distilling off, and the residue was then purified through a silica gel column chromatograph. On 
allowing an effluent solvent of chloroform:methanol = 100:1 to flow therethrough, 0.28 g of 5-(2,3-ex- 
poypropoxy)quinoxaline was obtained in an oily state. In 10 ml of ethanol were dissolved 0.28 g of this 
epoxy compound and 0.35 g of N-diphenylmethylpiperazine. and the liquid was then heated under reflux for 
3 hours. After the reaction, the solvent was distilled off, and the resultant residue was then purified by 

30 means of a silica gel column chromatograph. On allowing a solvent of chloroform:methanol = 50:1 to flow 
therethrough, the desired compound 5-[3-(4-diphenylmethylpipera2ine-1-yl)-2-hydroxypropoxy]c|uinoxaline 
was obtained in a powdery state in an amount of 0.12 g. 
IR .-cm" - (KBr): 3360. 2980, 1600, 1560. 1480. 1460, 1440, »290, 1100 
NMR Sppm (COCI3): 2.2-3.2 (m.10H). 3.8 (S.1H), 4.1-4.6 (m.4H), 7.0-8.0 (m,13H), 8.7-9.1 <m,2H) 

35 

Example 51 



40 5-[3-(4-Diphenylmethylpipera2ine-1 -yl)-2-hydroxypropoxy]quinazoline 

In 30 ml of dried DMF was dissolved 2 g of 5-hydroxyqunazoline, and 1.5 g of t-butoxypotassium was 
added thereto, followed by heating and.stirring at 50* C for 1 hour .To the reaction liquid was added 4 g of 
epichlorohydrin, and the liquid was then heated with stirring at 90* C for 3 hours. The solvent was distilled 

45 off under reduced pressure, and the resultant residue was then purified by the use of a silica gel column 
chromatograph. On allowing an effluent solvent of chloroform:methanol= 100:1 to flow therethrough, 5-(2,3- 
epxoypropoxy)quinazoline was obtained in an oily state in an amount of 0.84 g. In 20 ml of ethanol were 
dissolved 0.84 g of this epoxy compound and 1.05 g of N-diphenylmethylpiperazine, and the liquid was 
then heated under reflux for 3 hours. After the reaction, the solvent was distilled off. and the resultant 

50 residue was then purified through the silica gel column chromatograph. On allowing the effluent solvent of 
chloroform:methanol = 50:1 to flow therethrough, the intended product 5-{3-<4-diphenylmethylpiperazin9-1- 
yl)-2-hydroxypropoxyJquinazoline was obtained in a powdery state in an amount of 0.48 g. 
IR .cm-' (K8r): 3400, 2800, 1610, 1580, 1130 

NMR ippm (CDCI3): 2^-3.0 (m,10H), 3.4 (br,s,1H). 2.0-2.3 (m.4H), 6.9-7.9 (m,13H). 9.28 (s.1H), 9.70 (s,1H) 

55 

Example 52 
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5-(3-[4-((4-Pyridyl)-phenylmethyl)piperazine-1-yl]-2-hydroxypropoxy)quinoline 

Following the same procedure as in Example 1 -(b), reaction and treatment were carried out using N-[<4- 
pyridyl)-phenylmethyl]piperazine to obtain the desired compound. 
5 IR Kern"' (KBr): 3350. t620. 1590. 1410. 1370. 1270. 1100. 780 

NMR 5ppm (CDCI 3 ): 2.3-3.9 (m.lOH), 4.05-4.20 (m.3H), 4.25 (s,1H). 6.85 (d.1H). 7.2-7.4(m.8H). 7.58 (t.lH), 
7.70 (d.1H), 8.50 (d.1H>, 8.55 (d.lH). 2.89 (d.1H) 



w Example 53 



2,4-Oimethyl : 5-[3-((o,a-diphenylacetyl)pipera2ins-1-yl)-2-hydroxypropoxy]quinoline 

;5 Following the same procedure as in Example l-(a) and (b), reaction and treatment were carried out 
using 2,4-dimethyl-5-hydroxyquinoline prepared in Example 5-(b) and N-(a.a-diphenylacetyl)piperazine in 
order to obtain the desired compound. 

IR *cm-' (KBr) (HCI salt): 3350 (br.), 1630. 1595, 1430. 1380. 1260. 1090. 1025. 735. 690 
NMR 270 MHz (CDCI 3 ) «ppm: 2.10-2.72 (m.5H), 2.63 (s,3H), 2.83 (s,3H). 3.30-3.60 (m,3H), 3.60-3.80 
zo (m.2H). 4.00-4.20 (m.2H). 5.19 (s.lH). 6.75 (d,1H). 6.99 (S.1H). 7.20-7.40 (m.10H), 7.47 (tr.1H), 7.60 (d.1H) 



Example 54 

25 

2-Trifluoromethyl-4-methyl-5-[3-(4-(dibenzosuberane-5-yl)piperazine-1-yl)-2-hydroxypropoxy]quinoline 

The same procedures as in Example 5-(a) and (b) were repeated with the exception that acetylacetone 
was replaced with a.a.n-trifuloroacetylacetone, in order to perform reaction and treatment, whereby 2- 
30 trifluoromethyl-4-methyl-5-hydroxyquinoline was obtained. 

Furthermore, following the same procesures as in Example 1-(a) and (b), reaction and treatment were 
carried out using the thus prepared compound and N-(dipenzosuberane-5-yl)piperazine to obtain the 
desired compound. 

IR »cm-' (KBr): 2920, 2800, 1590, 1370. 1350. 1330. 1270. 1180, 1140, 750 
35 NMR (CDCI3) 5ppm: 2.20-2.90 (m.12H), 2.76 (s,3H), 3.90-4.25 (m,6H), 6.95-7.20 (m.9H), 7.55-7.75 (m.3H) 

Example 55 

40 

2-Trifluoromethyl-4-methyl-5-[3-(4-(a,a-diphenylacetyl)piperazine-1-yl)-2-hydroxypropoxy]quinoline 

Following the same procedures as in Example 1-(a) and (b), reaction and treatment were carried out 
using 2-trifluoromethyl-4-methyl-5-hydroxyquinoline prepared in Example 54 and N-(a,t»-diphenylacetyl)- 
45 piperazine in order to obtain the desired compound. 

IR .cm"' (KBr): 1630, 1595, 1450, 1430, 1380, 1350, 1270, 1180, 1140 

NMR (CDCb) Spprn: 215-270 (m,6H), 2.77 (s,3H), 3.40-3.55 (m,2H), 3.65-3.80 (m,2H). 4.00-4.30 (m,3H). 5.20 
(s,1H), 7.00 (d,1H, J = 7.41), 7.10-7.50 (m,10H), 7.60-7.80 (m.3H) 

so 

Example 56 



2-Tri(luoromethyl-4-methyl-5-[3-(4-diphenylmethylpiperazlne-l-yl)-2-hydroxypropoxy]quinoline 

Following the same procedures as in Example 1-(a) and (b), reaction and treatment were carried out 
using 2-trifluoromethyl-4-methyl-5-hydroxyqulnollne prepared in Example 54 and N-diphenylmethyl- 
piperazine in order to obtain the desired compound. 
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IR »cm- (KBr)- 2800. 1595. 1450. 1380. 1350. 1330, 1270, 1180, 1140 

NMR J(COCl3) ppm: 2.20-2.90 (m.lOH). 2.77 (s.3H). 4.00-4.35 (m,4H), 7.02 (d.lH, J = 7.92 Hz). 7.10-7.55 
(m.lOH). 7.55-7.80 (m.3H) 



Example 57 



5-(3-[4-(Bis(4-rluorophenyl)methyl)piperazine-1-yl]- 2-hydroxypropoxy)quinoline 

Following the same procedure as in Example i-{b), reaction and treatment were carried out using 
epoxy compound prepared in Example i-(a) and N-[bis-(4-fluorophenyl)methyllpiperazine in order to ot 
the desired compound. 

IR (KBr) ►max cm" 1 (HCI salt): 3400. 1630. 1590. 1510. 1410. 1280. 1230 
,5 NMR ippm (CDCI3): 2.1-2.9 (10H. bm). 4.1-4.2 (3H.m). 6.85-7.75 (12H.m). 8.55 (IH.dd), 8.9 (1H.dd) 



20 



Example 58 



30 



5 . (3 .(4.((i.Chlorophenyl)-phenylmethyl)piperazine-1-yl]-2-hydroxypropoxy)quinoline 



Foilowmg the same procedure as in Example l-(b). reaction and treatment were carried out using the 
epoxy compound prepared in Example i-(a) and N-[<4-cr.lorophenyl)phenylmethyl]piperaz.ne m order to 
25 obtain the desired compound. 

IR (KBr) ►max cm- (HCI salt): 3400, 1630. 1590, 1410. 1380, 1280 

NMR (CDCI 3 ) ippm: 2.17-2.93 (10H.bm), 4.1-4.3 (4H,m). 6.85 (1H,d). 7.16-7.74 (12H,m>. 8.55 (IH.dd). 8.9 
(IH.dd) 



Example 59 



5-(3-[4-(Bis-(4-methoxyphenyl)methyt)piperazine-1- yl]-2-hydroxypropoxy)quinoline 

Following the same procedure as in Example 1-{b). reaction and treatment were carried out using the 
epoxy compound prepared in Example l-(a) and N-[4-bis-(4-methoxyphenyl)memyl]pip9razine in order to 
obtain the desired compound. 

IR rmax cm"' (KBr): 3400. 1635, 1610, 1595,1510. 1410. 1280. 1250 

NMR (CDCI3) appm: 2.34-2.76 (10H, bm). 3.75 (6H.S), 4.11-4.24 (4H.m). 6.80-6.87 (5H,m), 7.26-7.39 (5H.m), 
7.55-7.71 (2H.m). 8.57 (iH.d). 8.89 (IH.dd) 



45 



50 



55 



Example 60 

5-[3-(4-(lminodibenzyl-5-carbonyl)pipera2ine-1-yl)-2-hydroxypropoxylquinorine 

Following the same procedure as in Example 1-(b). reaction and treatment were carried out using the 
epoxy compound prepared in Example 1-(a) and N-f.minodibenzyl-5-carbonyl)piperazin8 in order to obtain 
the desired compound. 

IR ,max cm- (KBr) (HCI salt): 3400. 1640. 1600, 1490, 1415. 1380. 1280 

NMR (CDCb) ippm: 2.3-2.4 (2H.m>. 2-53-2.61 (4H.m). 3.15 (4H.S). 3.40 (4H.m), 4.10-422 (3H,m), 6.85 
(1H.d). 7.09-7.71 (11H.m), 8.52 (IH.dd). 8.90 (IH.dd) 



Example 61 
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2>Dimethyl-5-[3-(4-(iiTiinodibenzyl-5-cart>onyl)pipera2ine-1-yl)-2-hydroxypropoxy]quinoline 

Following the same procedure as in Example I -(b), reaction and treatment were carried out using the 
epxcy compound prepared in Example 5 and N-(iminodibenzyl-5-carbonyl)piperazine in order to obtain the 
5 desired compound. 

IR ►max cm- (KBr) (HCI salt): 3400. 3240. 1640. 1600. 1480, 1440. 1390, 1270, 1260 

NMR ippm (CDCI 3 ): 1.B-2.1S (1H,m). 2.26-2.40 (2H,m), 2.50-2.60 (4H,m), 2.64 <3H.s). 2.84 (3H,s). 3.16 
(4H.s). 3.40 (4H.S). 4.01-4.20 (3H,m), 6.77 (1H.d), 6.99 (1H,s>, 7.09-7.62 (10H,m) 



Example 62 



5-[3-(N-(Dibenzosuberane-5-yl)ethylenediamino)-2-nydroxypropoxy]quinoline 

JS 

Following the same procedure as in Example l-(b), reaction and treatment were carried out using the 
epxoy compound prepared in Example l-(a) and N-(dibenzosuberane-5-yl)ethylenediamine in order to 
obtain the desired compound. 

IR ►max cm"' (KBr) (HCI): 3400, 2920, 1630. 1590, 1410. 1380, 1280. 1100 
20 NMR ippm (CDCIa): 2.20-2.59 (2H, bs). 2.60-3.0 <8H.m), 3.56-3.72 (2H.m). 4.04-4.25 (3H.m). 4.77 (1H.s). 
8.82 (1H,d), 7.08-7.75 (11H.m). 8.53 (1H,dd), 8.87 (1H.dd) 

Example 63 

25 

5-[3-(N.N-Dimethyl-N'-(diben20suberan-5-yl)ethylenediamino-2-hydroxypropoxy]quinoline 

Following the same procedure as in Example 1-(b). reaction and treatment were carried out using the 
30 epoxy compound prepared in Example 1-(a) and N,N'-dimethyl-N'-(dibenzosuberane-5-yl)ethylenediamine 
in order to obtain the desired compound. 

IR »max cm-' (KBr) (HCI salt): 3400. 2920. 1630. 1590. 1470, 1410. 1370. 1280. 1100 

NMR Sppm (CDCI 3 ): 2.13 (6H.d). 2.4-2.55 (5H.m), 2.56-2.90 (3H.m). 3.90-4.20 (6H,m), 6.85 (1H,d), 6.98-7.75 

(HH,m). 8.57 (IH.dd). 8.92 (1H.dd) 

35 

Example 64 



40 2-Methylthio-5-[3-(4-(diben20Suberane-5-yl)piperazine-1-yl)-2-hydroxypropoxy]quinoline 

An epoxy compound was prepared from 2-methylthio-5-hydroxyquinoline in accordance with the same 
procedure as in Example l-(a). and reaction and treatment were then carried out using this epoxy 
compound and N-(dibenzosuberane-5-yl)piperazine to obtain the desired compound. 
« IR »cm- (KBr) (HCI salt): 1615, 1600. 1575. 1480, 1440. 1390, 1335, 1285. 1250. 1125 

NMR ippm (CDCb): 2.20-2.85 (m.12H). 2.67 (S.3H). 3.85-4.20 (m.6H). 6.74 (d.lH.J =8.9), 6.95-7.30 (m,9H), 
7.40-7.55 (m,2H). 8.26 (d,1H,J = 8.9) 



so Example 65 



2-Methylthio-5-(3-(4-(a.a-diphenylacetyl)piperazine-1-yl)-2-hydroxypropoxy]quinoline 

An epoxy compound was prepared from 2-methylthio-5-hydroxyquinoline in accordance with' the same 
procedure as in Example 1-(a), and reaction and treatment were then carried out using this epoxy 
compound and N-(a,a-diphenylacetyl)piperaane to obtain the desired compound. 
IR (KBr) pcnr' (HCI salt): 1630. 1580, 1440. 1420. 1390. 1250. 1130. 1070, 1020 
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s Example 56 

2 >Dime.hyl-5-[3-(N. N -dimet^ 

*. nmrPdure as in Example l-(b), reaction and treatment were carried out using the 
" J?Z2Z JEMS? s & l P «,,,-.L.W-NK«n»s uM .™-«»»l»— - 

(iH.d). 7.00-7.20 (9H.m). 7.45-7.65 (2H.m) 



is 

Example 67 



20 a^Dimethyl-S-t^iphenylmethylenepiperizine-l-yl^-hydroxypropoxyJquinoline 
7.00 (1H.S). 7.10-7.35 (lOH.m), 7.45-7.65 (2H,m) 



30 Example 68 



^.OO^-Dihydrc-N-me^SH-diben^ 
40 6.8-7.76 (12H,m), 8.52-8.58 (1 H,m), 8.89-8.93 (1 H,m) 



Example 69 



45 5-[3-<3 3-Diphenylpropylamino)-2-hydroxypropoxyIquinoline 

7.40 (m,1 1H), 7.45-7.80 (m.2H). 8.53 (d.1 H.J = 8.4). 8.80-8.95 (m.1 H) 



ss Example 70 



5 r [3-(22-Diphenylethylamino)-2-liydroxypropoxylquinoHne 
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Following the same procedure as in Example l-(b). reaction and treatment were carried out using the 
epoxy compound prepared in Example l-(a) and 2.2-diphenylethylamine in order to obtain the desired 
compound. 

IR (KBr) ►cm"' (HCI salt): 1620. 1580. 1480, 1440. 1400. 1370. 1270. 1200. 1170, 1140 

NMR 270 (CDCb) ippm: 2.85-3.40 (m.3H). 4.00-4.28 (m,5H), 6.82 (d.1 H.J =7.42), 7.05-7.40 (m,1H), 7.52- 

7.72 (m,2H). 8.45-8.55 (m.lH). 8.85-8.90 (m.tH) 



Example 71 



2-Methylsufonyl-5-[3-(4-(dibenzosuberane-5-yl)piperazine-l-yl)-2-hydroxypropoxylquinoline 

An epoxy compound was prepared from 2-methylsulfonyl-5-hydroxyquinoline in accordance with the 
(5 same procedure as in Example l-(a). and reaction and treatment were then made using the. thus prepared 
epoxy compound and N-(dibenzosuberane-5-yl)piperazine to obtain the desired compound. 
IR (KBr) rem - ': 1640. 1610. 1575. 1465, 1450, 1300, 1270, 1160. 1140. 1120 

NMR (CDCIa) ippm: 2.20-2.90 (m.12H), 3.35 (S.3H). 3.90-4.30 (m,6H). 6.95-7.25 (m.9H). 7.66-7.82 (m,2H). 
8.07 (d.1H.J= 8.4). 8.83 (d.1 H.J = 8.91) 



Example 72 



2S 5-{3-(4-(Xanthene-9-yl)piperazine-i-yl)-2-hydroxypropoxy]quinoline 

Following the same procedure as in Example 1-(b), reaction and treatment were carried out using the 
epoxy compound prepared in Example Ma) and N-(xanthene-9-yl)piperazine. 
IR (KBr) rem-': 3400. 2800. 1580. 1460, 1440. 1240. 980, 740 
30 NMR ippm (CDCh): 2.3-2.7 (m.lOH). 4.0-4.15 (m.3H). 4.83 (S.1H), 6.81 (d.1H). 7.1-7.4 (m.9H). 7.56 (t,1H), 
7.67 (d.1H). 8.52 (d.1H). 8.88 (d,1H) 



Example 73 



5-{3-(N-Methyl-3-(5-iminodibenzyl)propylamino)-2-hydroxypropoxy]quinoline 

Following the same procedure as in Example 1-(b). reaction and treatment were carried out using an 
to epoxy compound prepared in Example 1-(a) and desipramine in order to obtain the desired compound. 
IR KBr ,maxcm-' (HCI salt): 3380. 2640, 1630, 1590, 1485, 1470. 1410, 1380. 1280. 1110 
NMR (CDCIs) ippm: 1.65-1.76 (2H,m). 2.18 (3H.S). 2.37-2.58 (4H.m). 3.11 (4H.S), 3.67-3.86 (2H,m). 3.98- 
4.10 (3H,m). 6.74-6.86 (3H,m). 6.97-7.08 (6H.m). 7.27-7.32 (1H,m), 7.48-7.67 (2H.m), 8.42-8.50 (1H.m). 8.81- 
8.84 (1H.dd) 



Example 74 



so 5-[3-<4-Diphenylmethylpiperazine-1 -yl)-2-hydroxypropylthiolqunoline 

In 10 ml of chloroform were dissolved 1.2 g of 4-chloro-2-hydroxypropy)-1-diphenylmethylpiperazine 
prepared in Example 23-(b) and 220 mg of 5-mercaptoquino line, and 31 1 mg of DBU was further added 
thereto. Afterward, the liquid was allowed to stand at room temperature for 12 days. The reaction liquid was 
55 poured into 20 ml of water and was then extracted twice with methylene chloride. The resultant organic 
layer was separated, then dried with an anhydrous Glauber's salt, and was distilled off under reduced 
pressure. The resultant residue was purified through a silica gel chromatograph (an AcOEt effluent solvent 
was used) in order to obtain 130 mg of the desired compound. 

39 



BNSDOCID *EP 0363212A2_I_> 



EP 0 363 212 A2 



id ™,v rm- (KBrV 3300 2520 1620. 1580. 1420. 1390. 1360, 1290. 1070.910 

NMR W .CDS) 3.8-3.9 <m,H, 4.21 ,,,H), 7,-7.7 <m,3H, 8.00 <dd,H). 8.75 
tdd.iH). 8.94(dd.1H) 



Example 75 



10 



5-[3-(4-{Dibenzosuberane-5-yl)piperazine-1-yl}-2-hydroxy-propylthio]quinoline 

The same procedure as in Examp.e 23-(b) .as repeated with fte exception that 
piperaz.ne was replaced with 44dibenzo S uberane-5- y i)pipera 2 ine, ,n order to prepare 
yTrcpyiH-Wibenzosuberane-S-yOpiperazine. and reaction and treatment were then earned out us.ng 932 
mTo f Ite Ihus prepared piperiine compound and 270 mg of 5-mercaptoquino.ine .n accordance w.th the 
same procedure as in Example 74. so that 220 mg of the ^sired compound was .obtained. 
IR max , cm- (KBr): 3300. 2500, 1580. 1390. 1360. 1300. 1070. 860 760 650, 620 

NMR *ppm (COCI3): 2.1-2.7 (m.12H). 2.7-2.9 (m.2H), 3.8-4.1 (m.4H). 7.0-7.8 (m,11H), 8.00 (d.1H). 8.75 
(dd.lH). 8.93 (dd.lH) 



20 



Example 76 



5-(3.(4-(Dibenz 0 suberane-5-yl)piperazine-1-yl)-2-hydroxypropoxyh2.4-bis(trifluoromethyl)quinoline 

25 (a) Following the same procedure as in Example Ha), reaction and treatment were carried out using 
0.38 g of 2,4-bis(trifluoromethyl)-5-hydrox y quinoline. in order to obtain 0.18 g of 5-<2.3-epoxy)propoxy-2.4- 

bis(trifluoromethyl)quinoline. »m 7,omihi 7»ntiHi 

NMR 5ppm (CDCI 3 ): 2.7-2.8 (m,1H), 2.9-3.0 (m.1H), 3.4-3.5 (m.lH), 4.1-4.4 (m.2H). 7.19 (d.1H). 7.81 (t.1H). 

30 IS^^same procedure as in Examp.e Hb). reaction and treatment were carried I out using 

018 a of the above synthesized epoxy compound and 0.16 g of (dibenzosuberane.S-yDp.peraz.ne 
synthesize in Example 2-(a). in order to obtain 0.3 g of 5 -[3-(4-(diben 2 osuberane-5-y.)piperaz,ne-i-yl)-2- 
hvdroxypropoxy}-2,4-bis(trifluoromethyl)quinoline. 

3S NMR 6pSm (CDCI3): 2-16-2.90 (m.12H). 3.9-4.3 (m.6H), 7.0-7.3 (m.lOH). 7.80 (UH), 7.94 (d.1H). 8.05 (s.1H) 



Example 77 

5-{3-(4-(Dibenzosuberene-5-ylidene)piperidine-l-yl)-2-hydroxypropoxy]quinoline 

Following the same procedure as in Example Hb). reaction and treatment were carried oul tusing 1.66 
q of 4-<dibenzosuberene-5-ylidene)piperidine and 1.65 g of epoxy compound synthesized in Example Ha). 
?„ order to obtain 1.32 g of 5 .(3-(Hdiben 2 osuberene-5-ylidene)piperidine-1-yl)-2-hydrox yP ro P oxylqu.nol.ne. 

*» e. 86 ^ ,1. 7 , , 50 w * 

7.63 (d.1H), 8.47 (d.1H). 8.81 (d.1H) 
Example 78 

5-[2-Hyroxy-3-(4-{5-hydroxydibenzosuberane-5-yl)piperidine-1-yl) P ropoxylquinoline 

Following the same procedure as in Example 1-(b). reaction and treatment were carried out using 0 78 
g of HB-hydroxydibenzosuberane-S-yllpiperidine and 0.80 g of epoxy compound synthesized • . Exarnp to 
Ha), in order to obtain 0.99 g of H2-hydroxy-M4-{5^ydroxydibenzosuberane-5-yl)p.per,d.ne-1-yl)- 

40 
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propoxyjquinoline. 

IR vcm"' (KBr): 3400, 2700. 1630. 1590, 1410, 1280. 1105. 790 

NMR Sppm (CDCI,): 1.2-2.6 (m,12H). 2.9-3.05 (m.2H). 3.43-3.52 (m.2H), 4.0-4.1 (m.1H), 4.15 (d.2H). 6.82 
(d 1H) 7.0-7.2 (m,6H). 7.33 (dd.lH). 7.55 (t.1H). 7.65 (d.1H), 7.80 (d.2H), 8.51 (d,1H), 8.86 (dd.lH) 



Example 79 



io 5-[2-Hydroxy-3-(4-(5-hydroxydibenzosuberene-5-yl)piperidine-1-yl)propoxy]quinoline 

Following the same procedure as in Example 1-(b), reaction and treatment were carried out using 1.60 
g of 4-(5-hydroxydibenzosuberene-5-yl)piperidine and 1 .08 g of epxoy compound synthesized in Example 
l-(a). in order to obtain 1.41 g of 5-[2-hydroxy-3-(4-<5-hydroxydibenzosuberene-5-yl)piperidine-i-yl)- 
)5 propoxy]quinoline. 

IR fcm"' (KBr): 3350. 2700. 1630. 1590. 1410. 1280. 1105. 790 

NMR «ppm (CDCI 3 ): 1.4 (t.2H), 1.7 (t,1H). 2.0 (t.1H). 2.4-3.0 (m,8H). 4.0-4.2 (m.3H). 6.79 (d,1H). 6.92 (s,2H), 
7.1-7.4 (m,7H), 7.52 (t.1H). 7.65 (dd,1H), 7.89 (dd.2H), 8.45 (dd.lH). 8.83 (dd,1H) 



20 

Example 80 



5-f3-(4-(Dibenzosuberane-5-ylidene)piperidine-1-yl)- 2-hydroxypropoxy]quinoline 

Following the same procedure as in Example 1-(b), reaction and treatment were carried out using 0.41 
g of 4-(dibenzosuberane-5-yliene)piperidine and 0.40 g of epoxy compound synthesized in Example l-(a). 
in order to obtain 0.4 g of 5-[3-(4-(dibenzosuberane-5-ylidene)piperidine-1-yl)-2-hydroxypropoxy]quinolin9. 
IR Fern- (KBr): 3400, 2920. 1630, 1590. 1410. 1280, 1100. 790 

NMR Sppm (CDCI3): 2.3-3.0 (m,12H). 3.3-3.5 (m,2H). 4.0-4.3 (m.3H), 6.82 (d.1H). 6.9-7.2 (m,8H). 7.32 
(dd.lH), 7.54 (t.1H). 7.66 (d,1H). 8.52 (dd.1H), 8.85 (dd.1H) 



Example 81 
35 ~~~~~™~~ 

5-[3-(4-(Dibenzosuberane-5-yl)piperidine-1-yl)-2-hydroxypropoxy]quinoline 

Following the same procedure as in Example i-{b), reaction and treatment were carried out using 1.60 
40 g of 4-(dibenzosuberane-5-yl)piperiajne and 1.45 g of epoxy compound synthesized in Example i-(a). in 
order to obtain 0.97 g of 5-[3-(4-(dibenzosuberane-5-yl)piperidine-1-yl)-2-hydroxypropoxy]quinoline. 
IR rem-' (KBr): 3400. 2700. 1630, 1590, 1410. 1280. 1105. 790 

NMR Sppm (CDCI3): 2.1-3.0 (m.12H). 3.3-3.5 (m,2H), 4.0-4.3 (m.3H). 6.83 (d.1H). 7.0-7.1 (m,8H), 7.33 
(dd,1H), 7.54 (t.1H). 7.66 (d,1H). 8.52 (d,1H), 8.86 (dd.1H) 

Example 82 



so 5-[3-(N-Methyl-N-(3-(5H-1 0.1 1 -dihydrodibenzo(b,f)azepin-5-yl)propyl)amino]-2-hydroxypropoxy Jquinoline 

Following the same procedure as in Example 1-{b), reaction and treatment were carried out using 1.0 g 
of 5H-l0.l1-dihydro-5-t3-(methylamino)propyl]-dibenzo[b.f]azepine and 0.67 g of epoxy compound syn- 
thesized in Example 1-(a), in order to obtain 1.07 g of 5-[3-(N-methyl-N-(3-(5H-10.11-dihydrodibenzo[b,f]- 
55 azepin-5-yl)propyl)aminol-2-hydroxypropoxy]quinoline. 

IR Fern" 1 (KBr): 3380. 2660, 1630, 1590, 1485. 1410, 1280. 1110 

NMR Jppm (CDCb): 1.7 (m.2H). 2.20 (s,3H). 2.35-2.61 (m,4H). 3.10 (S.4H). 3.65-3.80 (m,2H), 3.95-4.15 
(m3H) 420-4.35 (m.1H). 6.7-6.9 (m,3H), 6.95-7.15 (m,6H), 7.3 (m,lH), 7.45-7.70 (m.2H), 8.45 (m.lH), 8.85 
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(m.1H) 



Example 83 



w 



5-[3-(4-(Dibenzosuberane-S-yl)piperazine- 1 -y Dpropoxy fauinoiine 

Following me same procedure as in Example Mb), reaction and treatment were carried ' 
q of 4.<ditJzosub S r 3 n8-5- y l>piperazine and 0.6 g of quinoline compound synthes.zed m Example 32-(a). «n 
order to obtain 0.7 g of ^3K4-(diberuo S uberane.5-yl)piperaz 1 ne-i-yl)propoxy]Q.u.nohne. 

r;:s^'".'s:"« *~ - »<* >»> «•* >* 

(m.lH). 7.51-7.7 (m.2H). 8.85 <dd.1H), 8.9 (dd.1H) 



Example 84 

20 5-[3-(4-(Diphenylmethylene)piperidine-1 -yl)propoxy]quinoline 

Follows the same procedure as in Example 1-(b), reaction and treatment were earned '^J^ln 
o of 4-<diphLy.methy.ere)piperidine and 0.55 g of quinoline compound synthesized ,n Example 32 (a), 
order to obtain 0.59 g of 5-t3-(4-(diphenylmethylene)piperidine-l-yl)propoxy]q U1 nol,ne. 
id (KRrV 1400 2920 1630 1590. 1460. 1410. 1375, 1280 

^J^S^t 12H). 4.27 (,2H). 6.85 (d,H). 7,-7.4 (m,1H, 7.56-7.7 (m.2H), 8.59 



25 



(dd.lH). 8.9(dd,1H) 
30 Experimental Example 1: 

Potentiating effect of the compounds on incorporation of anticancer drugs into drug-resistant cancer cells 

Arfriarrwcin resistant strain 2780AD cells of human ovarian cancer A2780 cells (A. M. Rogan et al., 
Sd^^SSTlJSTi. suspended at a concentration of 1 x 1* >ml in RPMM840 med.um 
Lpol^^ted with 5 % feta calf serum, and 1 ml of the cancer cell suspension was dispensed hnto each 
we ,Ta mlwS culture plate (24 wells. 16 cm in diameter, and then incubated at 37 C jo an «jojpn« 
of 5% COa After 24 hours incubation, the medium in each well was replaced by 0.5 ml of RPMl 1640 
40 medL supptemented containing 20 nM 'H-vincristine (1 x 10'dpm/pmol), 5 % fetal calf serum and 0 mM 
SepTb S Rve microliters o? a solution of the compound to be tested which had been dissolved ,n 
S and diluted w«h serine-phosphate buffer (at a concents on of 1.0 m-crogramm r 10* 
micrograms/ml). was added to each well and the incubation was contmued at 37 C «5A CO* for 2 hours^ 
T^e resultant cells were washed in cold saline-phosphate buffer. In each well was added 0.5 ml of 0.2 N 

45 NaOH and the resulting cell suspension in each well was independently transferred mto a v.al and then 
S iTa 56' C for 30 - 60 minutes to dissolve the cells. After adding 4 ml of ac.d aquazole 

2 Thf amounTS Shutm incorporated into the cells was determined by a fluid scintHlaton counter. 

The potentiating effect was expressed by percentage <%) of the amount of vncnstme -^P^ 
the cSs freated with the test compound compared to that incorporated mto the control cells w,thout 

so treatment The results are shown in Table 1 . 

Experimental Example t 

Potentiating effect of the compounds on activity of anticancer drugs 

Adriamycin resistant strain K562/ADM cells of human myeloleukemia K562 cells were suspended at a 

42 
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concentration of 2 x 10* ml in RPMI-1640 medium supplemented with 5 % fetal calf serum, and 2^ml of the 
cancer cell suspension was dispensed into each tube (12 x 75 mm) and then incubated at 37 C in 5% 
CO2. After 6 hours incubation, vincristine (0 -3.000 ng/ml) and the test compound (0.3. 1 or 3 ng/ml) were 
added, and the incubation was continued at 37* C in 5 % C0 2 for 2 hours. The cell suspension was added 
5 to 9.5 ml of ISTON II, and the number of cells were counted by a Coulter counter to estimate the vincristine 
concentration at which 50 °'o growth was inhibited, ICso (ng/ml). 

Two cases from the results of the experiments, IC50 value and potentiating effect, with the compounds 
given in Table 1 as set forth are given in Table 2. Likewise, the potentiating effect on the activity of drugs 
was observed with the other compounds in Table 1(data omitted). 



Experimental Example 3 



15 Potentiating effect on the activity of anticancer-drugs on mice having vincristine-resistant mouse leukemia 

Vincristine-resistant strain P388/VCR cells of mouse leukemia P388 calls (1 x 10 6 ) were peritoneally 
transplanted into female CDFI mice, and then vincristine and the test compound given in Table 1 in 
combination were peritoneally administered once a day for 5 days. 
20 Survival of animals was observed, and percentage (%) of surviving days ol the animals administered 
with the test compound to those of the control animals, (T'C), were calculated. The results are partially 
shown in Tables 3(a) - 3(f). 

A similar effect on survival was observed with the other compounds in Table 1 (data omitted). 
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Compound H-vincristine accumulation (%) 



(Example n ) Concentration of compound (jig/ml) 

I 10 
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Compound 


°H-vincristine 


accumulation 


(Example #) 


Concentration 


of compound (jig/ml) 




1 


10 


None (control) 


100 


100 


42 


624 


1011 


43 


531 


1297 


44 


636 


934 


45 


.307 


982 


46 


142 


987 
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213 
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Table 2 



Compound 




ICso 


(ng.ml)'' 




(Example #) 


Concentration of compound (ixg rnl) 




0 


0.3 


1 


3 


1 


655 


4.3051.2)" 2 


1.9(342.1) 


1 .5(433.3) 


2 


655 


2.0(330.3) 


1.7(388.0) 


1.2(550.0) 



Vincristine concentration at which 50 % of the growth of adriamycin-resistant 
human myeloleukemia K562 cells (K562/ADM) was inhibited. 
■* Values in parentheses, which indicate effect in potentiating vincristine activity 
by test compounds, are multiples of the control. The calculation was made by 
dividing the value of ICso for the individual test compound by that for the control 
(without test compound). 655. 



Table 3-<a) 



Compound 


Vincristine 
(ug/kg) 


Average surviving 
period (days) 


T/C 
<%) 


Example # 


Concentration 


Control 


(none) 


0 


112 t 1.0 


100 


None 


(none) 


100 


11.5 t 0.5 


103 


1 


3 


100 


12.4 i 0.2 


111 


1 


10 


100 


122 i 0.4 


109 


1 


30 


100 


12.810.4 


114 


2 


3 


100 


12.6 t 0.2 


113 


2 


30 


100 


15.2 t 0.7 


136 


44 


10 


100 


12.5 i 0.0 


112 


44 


30 


100 


13.8t 1.0 


123 



' Bate of life prolongation 
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Table 3-(b) 



Compound 


Vincristine 
(ug*kg) 


Average surviving 
period (days) 


T C 

(%) 


Example # 


Concentration 
(mg/kg) 


Control 


(none) 


0 


10.5 : 0.6 


100 


None 


(none) 


100 


11.5 : 0.4 


110 


6 


30 


100 


13.4 10.7 


128 


7 


30 


100 


12.9 : 0.5 


123 


11 


30 


100 


12.1 ±0.5 


115 


15 


30 


100 


12.3 i0.4 


117 


16 


30 


100 


13.9 : 1.4 


132 


18 


30. 


100 


13.8:0.4 


131 


22 


30 


100 


13.9 t 0.4 


132 



' Rate of life prolongation 



Table 3-(c) 



Compound 


Vincristine 

(ug^g) 


Average surviving 
period (days) 


T/C 
(%) 


Example # 


Concentration 
(mg/kg) 


Control 


(none) 


0 


10.3 : 0.7 


100 


None 


(none) 


100 


10.8 ±0.8 


105 


27 


30 


100 


12.3t0.3 


119 


5 


30 


100 


12.8 t 0.8 


124 


32 


30 


100 


11.3:0.4 


110 


17 


30 


100 


11.8 t 1.1 


115 


35 


30 


100 


11.9 : 0.7 


116 


36 


30 


100 


12.6:0.9 


122 


20 


30 


100 


13.7: 1.0 


133 


21 


30 


100 


12.5 : 0.6 


121 



' Rate of life prolongation 
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Table 3-(d) 


Compound 


Vincristine 






(ug/kg) 


Example # 


Concentration 






(mg/kg) 




Control 


(none) 


0 


None 


(none) 


100 


3 


30 


100 


4 


30 


100 


41 


30 


100 


42 


30 


100 


10 


30 


100 


12 


30 


100 


13 


30 


100 


34 


30 


100 



Average surviving 
period (days) 



11.0 1 0.4 
10.7 i 0.4 
11.0 £ 0.6 

1 1.8 i 0.4 

13.2 £ 1.8 

13.9 t 2.4 

12.3 £ 14 
12.5i0.5 
15.3i0.5 
10.810.8 



T/C" 
(%) 



100 
97 
100 
107 
120 
126 
112 
114 
139 
98 



' Rate of life prolongation 



20 



Table 3-(e) 



25 



30 



3S 



40 



Compound 



Vincristine 
(ug/kg) 



Example # 


Concentration 




(mg/kg) 


Control 


(none) 


None 


(none) 


8 


30 


9 


30 


53 


30 


55 


30 


57 


30 


58 


30 


59 


30 


60 


30 


61 


30 



0 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 



Average surviving 
period (days) 



10.6 £ 0.4 
11.310.5 
12.210.6 
14.210.6 
1 1 .8 i 0.8 
12.710.3 
13.1 £0.4 
13.8 £ 1.8 
132H.2 

12.4 £0.7 

11.5 £0.3 



' Rate of life prolongation 
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Table 3-(f) 



is 



Compound 


Vincristine 
(ug/kg) 


Average surviving 
period (days) 


TC" 

(%) 


Example # 


Concentration 
(mg/kg) 


Control 


(none) 


0 


10.7 2 1.0 


100 


None 


(none) 


100 


11.3 i 0.6 


106 


77 


30 


100 


13.8 t 1.2 


129 


78 


30 


100 


12.8 2 0.8 


120 


80 


30 


100 


14.3 2 0.6 


134 


81 


30 


100 


13.2 2 0.9 


123 


82 


30 


100 


11.2 2 1.4 


105 


83 


30 


100 


13.5 2 0.5 


126 


84 


30 


100 


13.0 2 0.7 


121 



' Rate of fife prolongation 



Although the invention has been described with reference to preferred embodiments, it is to be 
understood that variations and modifications will be apparent to those skilled in the art and are included 
within the invention. Such variations and modifications are to be considered within the purview and the 
scope of the claims appended hereto. 



Claims 




40 in which A represents an oxygen or sulfur atom or a methylene, amino or -NR 3 group, which is bound to 
any available position on the condensed ring; B represents -(CHa),,-, 

-(CH 2 ) n -, 



45 



or -CO(CH 2 )„-; C represents 



N N- 
I I 
(CH 2 ) n 



■r\. 



i 

R s 



I 

R 6 



_ -N-(CH 2 )t7 
or | 

R s 



55 D represents 
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C and D can together form 



25 



30 



35 



N(CH 2 ) n CH 
I 

R 5 





or 



-N(CH»)nCH=< J 




40 



45 



SO 



E F G and H each independently represent a carbon or nitrogen atom. prov.ded at least one of them is 
nrtroaen V and R 2 each mdependently represent a hydrogen or halogen atom, a lo^er a.kyl am.no group. 
sub« arnt gmup. a .ower alkoxy. .ower *ytt*. lower a.kylsulfonyl. (rifluoromethyl cyano. n.tro 
an^de or hydly group "herein FV and R 2 may be on any position available on the condensed r,ng or one 
S on each of the rings or both on the same ring of which the condensed ring is formed; R 3 represents a 

d^n aL or a ,ower a.ky. or acy. group; R* represents a ^^^^f^ 
l 0we racyloxy group; R 5 and R s each independently represent a hydrogen atom or a lower alkyi or 
JjdlJScy W: V (V and R» each independently represent a hydrogen atom or a hydroxy, phenyl, 
pyridyl or substituted phenyl group; I represents an oxygen atom. -<CH 2 )„-. 

- - or a nitrogen atom; J represents -<CH 2 ) n , -CH - CH-. -OCH 2 - or an oxygen atom; n <>«M > an 
integral numbeT in the range between 1 and 10. and m represents an mtegral number. 0. 1 or 2. or a 
pharmaceutically acceptable salt thereof. 

2. A compound according to claim 1 having the formula (II) 



S5 
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5 




CI [] 



in which C represents piperazine or piperidine, D represents 

to 




20 

or C' and D' together form 



25 

— N 




and H. G, R 1 . R 2 . I and J are the same as those of the formula [I] or the pharmaceutical^ acceptable salt 
thereof. 

3. The compound as set forth in claim 2, wherein, in formula [II], G represents a carbon atom, H 
3S represents a nitrogen atom, R' and R 2 are independently a hydrogen or halogen atom or a lower alkyl 

group, J represents -(CHah-or -CH = CH-. and I represents 

9 

- c -. 

4. The compound as set forth in claim 3, wherein, in the formula [II], -0-CH 2 C H CH 2 -C -D 

OH 

40 

is at the 5-position of the condensed ring. 

5. The compound as set forth in claim 4. wherein the compound of formula [II] is 5-[3-{4- 
(dibenzosuberane-5-yl)piperazine-l-yl}-2-hydroxypropoxy]quinoline. 

6. The compound as set forth in claim 4, wherein the compound of formula [II] is 5-[3-{4-diphenyl- 
„. methylene) piperidine-1-yl}-2-hydroxypropoxyquinoline. 

7. A process for the synthesis of a compound of the general formula [I] as set forth in claim 1 , wherein 
Bis-CH 2 CH CH 2 -, 

6h 

which comprises the steps of (a) reacting a heterocyclic compound represented by the following general 
formula with epihalogenohydrin in the presence of a base to form the corresponding epoxy compound 



55 



51 



EP 0 363 212 A2 



A-H 




R2 + Z_V^ X 



f5 




H 



in wh.cn R' R 2 A E. F. G and H are the same as those of the formula [I] and X represents a halogen atom, 
and <b) thermally reacting the synthesized epoxy compound with a corresponding amine derivative, thereby 
obtaining the compound of the general formula fl]. 



25 




0' 
E 

H 



R*+ H-C-D 



3S 



40 



•C-D 




OH 
E 



of 

H 



45 



50 



wherein R'. R 2 . A. E, F, G and H are as defined in claim 1 . 

8. A process for the synthesis of a compound of the general formula [I] as set forth in claim 1, wherein 
Bis-CH 2 CH CH 2 -. 



i 

OH 



which comprises the steps of (a) reacting an epihalogenohydrin with a corresponding amine derivative 
thermally or in presence of a base in order to form the corresponding epoxy compound and hydrox- 
yhalogen compound 
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+ 

OH 



'o Wherein X is a halogen, and C and D are as defined in the formula [I], and (b) reacting a heterocyclic 
compound represented by the following formula with the above synthesized epoxy compound or hydrox- 
yhalogen compound thermally or in the presence of a base or acid, thereby obtaining the compound of the 
general formula [I]. 

75 

A-H 



20 



25 



30 



35 




in which R\ R 2 , A, C. D, E, F, G and H are the same as those of the formula [I] and X represents a halogen 
atom. 

9. A process for the synthesis of a compound of the general formula [I] wherein B is -(CH2)„- as set 
forth in claim 1, which comprises the steps of (a) reacting a heterocyclic compound represented by the 
following general formula with a dihalogenoalkyl in the presence of a base to form the corresponding 
halcgenoalkyl compound, 



50 
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A-H 




O^ 8 



10 



'5 




20 



in wh.ch R' R 2 A E F G, H and n are the same as those of formula [11 and X represents a halogen atom, 
and (b> thermally reacting the synthesized halogenoalkyl compound with a corresponding amme denvatwe, 
thereby obtaining the compound of the general formula [I]. 



25 



A-4CHi-hr-X 




35 



40 



A-tCrUhrC-D 




45 



in which R\ R 2 , A, C, D, E, F, Q. H and n are the same as those of formula [I] and X represents a halogen 

^lo A process for the synthesis of a compound of the general formula [Q wherein 8 is -CO(CH 2 )„- as set 
forth in claim i. which comprises the steps of <a> reacting a heterocyclic compound represented by the 
following formula with an acid haiide or an acid anhydride thermally or in the presence of a base ,n order to 
form the corresponding haiide compound. 



so 
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or 



R 2 + X (CH a -hr X 



10 



15 



20 




in which R\ R 2 . A. E, F, G. H and n are the same as those of the formula [I], and (b) thermally reacting the 
synthesized halide compound with a corresponding amine derivative, thereby obtaining the compound of 
the general formula [I]. 
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30 




35 



40 



tT (CHafrr-C-D 
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55 



in which R\ R 2 , A, C, D, E, F. G. H, n and X are the same as those of the formula [I]. 

11. The process as set forth in claim 7 of compounds of the general formula [II], which comprises the 
steps of reacting a 5-hydroxyquinoline derivative with epichlorohydrin in a solvent in the presence of a base, 
removing the solvent after the reaction, extracting the residues with chloroform, and purifying the extract by 
silica gel column chromatography, thereby obtaining an epoxy compound, and steps of dissolving said 
epoxy compound and an amine derivative of the formula H-C'-D', wherein C' and D' are the same as those 
of the formula [II], in a solvent, heating the same under reflux to complete the reaction, and purifying the 
residues, after removing the solvent, by silica gel column chromatography, thereby obtaining the compound 
of the general formula [II]. 

12. A pharmaceutical composition for the potentiation of the effect of anticancer drugs, which comprises 
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a compound of the general formula [I] as set forth in cla.m 1 together with a pharmaceutical* acceptable 
carrier or diluent. 

13. The pharmaceutical composition as set forth in claim 12. also containing a non-metabohc anticancer 
agent for simultaneous or sequential administration. 

14. The pharmaceutical composition as set forth in claim 13. in which the non-anttmetabohc agent .s 

vincristine and/or adriamycin. 

15 The pharmaceutical composition of claim 12, 13 or 14 which is: a peroral preparation in a form of 
tablet, granule, powder, susoension. capsule or syrup; injections; depositories; or isotonic fluids for infusion. 

16. The compound as set forth in claim 4. wharein the compound of formula [II] is 5-[3-{4- 
dibenzosuberane-5-ylidene)piperidine-1-yl}-2-hydroxypropoxy]quinoline. 

17 Use of a compound according to any of claims 1 to 6 or 16 in preparing a composition for use m a 
method of treating cancer, which comprises potentiating the effect of an anticancer drug by administering to 
a patient in need of same an effective amount of an anticancer drug independently or in combination with 
the compound of the general formula [I] as set forth in claim 1 . 

13. The method as set forth in claim 17. in which the amount of the compound admin.stered is in the 
range 1-1 .000 mg a day in a single or divided dose. 
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